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For some years this laboratory has been interested in the problem of 
the laboratory diagnosis of hemolytic disease. A battery of tests has 
been proposed to aid in the determination and definition of hemolytic 
mechanisms.* There are, however, hemolytic episodes which are not de- 
tected by these methods. Those associated with the so-called prima- 
quine-sensitive erythrocytes are among them and it was toward the de- 
tection of these cells that our investigation turned. 

The regular occurrence of hemolysis in certain individuals following 
the administration of primaquine led to the use of the term primaquine- 
sensitive erythrocytes. This sensitivity was thought to occur exclusively 
in the Negro race, but it is becoming increasingly evident that a relation- 
ship exists between primaquine-sensitive erythrocytes and diseases such 
as favism, napthalene poisoning in children, hemolysis in newborns due 
to vitamin K derivatives as well as hemolysis induced by drugs other 
than primaquine. If, indeed, there is a linkage of these hemolytic mech- 
anisms and this bond can be traced to a defect in red blood cells, 
then a method for detection of such cells becomes a valuable laboratory 
procedure. 

An excellent article’ has reviewed recently the investigations into the 
defect in primaquine-sensitive erythrocytes. Although it is not entirely 
clear yet, it appears that they are deficient in glucose-6- -phosphate de- 
hydrogenase activity resulting in defective glutathione reduction in the 
older red cells of a cell population. The rapid fall in reduced glutathione 
which occurs when primaquine-sensitive erythrocytes are incubated 
with acetyl phenylhydrazine appears to be an in vitro expression of the de- 
fect and serves as a means of differentiating sensitive from nonsensitive 
cells. This is the basis of the glutathione stability test. 

This test has been used in various research laboratories and it was de- 
cided to investigate the feasibility of its use in a clinical laboratory. 
We were also interested in determining the incidence of the red cell 
defect in a random hospital population as well as trying to determine 


* First Award, Hematology, Scientific Products Foundation. Read before the 28th Annual Con- 
vention of ASMT, Atlantic City, New Jersey, June 19690. 
Received for publication January 1960. 
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whether there was any correlation between its presence and clinical anemia 
or any specific disease pattern. 


Methods and Materials 


Reduced glutathione (GSH) was determined by Beutler’s modifi- 
cation® of the Grunert and Phillips method.’ In this method sodium 
nitroprusside produces a rose-colored complex with the protein-free 
filtrate of whole blood and the color is stabilized with cyanide. Certain 
modifications simplified the procedure without sacrificing accuracy: 
1. The whole blood was anticoagulated with acid-citrate-dextrose 

(ACD) in the proportion of 4:1." 

2. The entire procedure was carried out at room temperature in an air- 
conditioned room, The temperature ranged between 22-25°C. 


3. The equilibration period of 10-20 minutes was found to be unneces- | 


sary if the solution were mixed thoroughly by inversion before the 
addition of nitroprusside. 

4. A Kahn shaker proved a handy substitute for the Burrell wrist action 
shaker and a Beckman model DU spectrophotometer was used to 
measure the optical density of the colored solution. 

Glutathione stability was measured by comparing glutathione levels 
in blood before and after incubation with acetylphenylhydrazine (APH). 
Two hundred GSH determinations and 200 GSH stability tests were 
performed on the blood of 51 adult Caucasians (38 male, 11 female) and 
100 Negroes (45 male, 55 female). These persons were selected at ran- 
dom from hospitalized patients and blood donors, One patient who was 
found to have decreased GSH and instable GSH was given 30 mg pri- 
maquine daily for four days to verify the in vitro findings. Tests per- 
formed, other than glutathione stability, before primaquine was admini- 
stered and within 24 hours after the last dose included: (1) hemoglobin 
determination by Cyanmethemoglobin method (2) hemoglobin paper 

electrophoresis in Durrum-type cell (Spinco) (3) autohemolysis® (4) 

plasma hemoglobin® (5) staining for Heinz bodies.® 


Results 


In order to establish normal values the data on Caucasians were 
grouped and the results are shown in Table I. 


TABLE |! 
Results of GSH stability tests on 51 Caucasians. 


Mean ma. per Standard | me 


100 m Deviation x 2 ml 
Before incubation........ 63 +22 41-85 
After incubation with APH.... 52 +20 32-72 


The mean value for the percentage fall in glutathione level after incu- 
bation with APH was 16 percent with 2 S.D. +14. 

Applying these figures to the results on 100 Negroes, we found that 
in eight patients the glutathione level fell below 30 mg per 100 ml RBC 
after incubation with APH. Of these six (3 male, 3 female) fell below 
20 mg per 100 ml RBC. This was a drop of over 60 percent in each and 
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the average results are shown in table I]. The presenting diagnosis and 
hemoglobin, as well as the glutathione concentrations of each are listed 
in table LIT. 


TABLE li 
Results of GSH ay tests of 6 esti 


— 
Mean GSH mg per | Range m¢g per 
100 


iation x 2 100 ml RBC 
Before incubation 33.6 20.6-—46.6 
After incubation with APH 9 : 2 0-18 
TABLE 


Diagnosis, hemoglobin, GSH concentrations of 6 Negroes. 


GSH mgs PER 100 ml RBC 


Hgb. - 
mgs After Incubation 
Sex Diagnosis Percent Before Incubation with APH 

ms k Atherosclerosis 9.7 38.5 15 

L.R. F Thyrotoxicosis 14.6 31 | 6.5 

H.H. k Ovarian abscess 13.6 31 3.5 

H.L. M Blood donor over 30.6 9.4 
12.5 

O.H. M Severe burn 9.2 25 5 

 - M Polycythemia 15 45.5 14 


vera 
The results on the remaining two patients (one male, one female) are 
shown in table IV. 


TABLE IV 
Results of GSH stability test on 2 


GSH PER 100 mi RBC 


Percent 
Before Incubation After Incubation with APH Fall 
B.K.. 5: 26.5 | 50 
G.B. 45.5 21 53.5 


Results of the test done on the blood of the patient who received 
primaquine are presented in table V. 


TABLE V 
Test before and after 


Heb. | GSH mg 100 ml RBC 


Whole Plasma After Autohe- 
Blood gm am Before — Incubation | molysis Hgb. Elec- Heinz 

Percent | Percent Incubation | with APH Percent trophoresis Bodies 
12/31/59 13.6 | 31 3.5 
1/ 1/60 13 0 37 9.35 1.9 60%A-40%S | none seen 
1/ 2/60 Primaquine sti arted 
1/ 4/60 11.8 20 1.0 none seen 
1/ 5/60 10.4 | 
1/ 6/60 9.5 0 27.6 4 


none seen 
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Discussion 


The falling whole blood hemoglobin level (table V) following prima- 
quine administration to the patient who was found to have instable 
glutathione in the vitro confirms the presence of primaquine-sensitive 
erythrocytes. She was convalescing from a culpotomy which was per- 
formed 12/30/59. The fact that she was labeled a sickle cell carrier by 
hemoglobin electrophoresis makes the data from the hemolytic studies 
difficult to interpret. It is probable that the increased autohemolysis js 
due, in fact, to the sickle cell trait inasmuch as it was increased before 
primaquine was started. Although an increase in Heinz bodies is usually 
seen in patients with primaquine-sensitive cells, none could be demon- 
strated in this patient. It was interesting that Heinz body preparations 
on this patient showed greatly increased crenation of the red cells as 
compared with control preparations. 

The normal values as shown in table | are in general agreement with 
those published. Beutler® used 121 Negroes plus 32 Caucasians and the 
average GSH was found to be 67.9 mg per 100 ml RBC and 64.9 after 
incubation with APH. In the 51 white females of Childs and coworkers* 
the average GSH after incubation with APH was 56.20 mg per 100 ml 
RBC. 

There is no doubt that the six patients whose results are averaged in 
table II belong to the instable category for a fall to 20 mg or below after 
incubation with APH is generally accepted for this group. Repeat tests 
showed that while there is considerable variation at normal levels, there 
is very little at lower levels. No specific disease pattern could be found. 
The presenting diagnosis (table II]) shows that they are a heterogenous 
group and the hemoglobin concentrations, which are probably more 
closely associated with the diagnoses, cover a wide range. 

Although it had been thought that the glutathione stability test could 
sharply divide persons into two categories, a third group, intermediate, 
has been proposed.* This is the group whose GSH concentration falls 
between 22-40 mg per 100 ml RBC* or 20-35 mg per 100 ml RBC? and 
is composed mainly of females. Alving' has found that at these levels 
it is unsafe to predict in vivo primaquine sensitivity. 

In this system the two patients listed in table IV are classified as in- 
termediates but it is probable that they belong to the instable group. 


‘Two standard deviations predict 95 percent probability and it can be 


seen from table I that although initially the GSH of these is within nor- 
mal range, following incubation with APH, it falls outside the normal 
limits. If these two can be placed with the other six, the mean GSH 
(table II) is raised to 37.2 mg per 100 ml RBC and after incubation with 
APH it becomes 12.2 mg per 100 ml RBC, but a drop of 50 percent can 
be used to distinguish stable from unstable GSH. 

Because of the foregoing it is difficult to compare the incidence of 
positive results in this experiment with those of Childs* and Alving 
Discrepancies may be due either to differences in classification or to 
differences in patient population. It will be noted, however, that our in- 
cidence of percent glutathione instability in a population of Negroes 
(8 percent among males, 7 percent among females) compares well with 
that of Beutler.” 
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Conclusions 


_ From a technical standpoint the glutathione stability test is easily 


adaptable for use in a clinical laboratory provided there is a sensitive 
spectrophotometer available. 

The test provides a rather sharp differentiation between GSH sta- 
bility and instability. 

In one patient the GSH instability was shown to accompany prima- 
quine-sensitive erythrocytes. 

lf it may be inferred from this and from the findings of others that 
this is true in all cases, then the glutathione stability test is a useful 
addition to other tests for hemolysis. 
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AN EVALUATION OF SOME OF THE FACTORS WHICH ARE 
RESPONSIBLE FOR THE COLONIZATION OF THE NURSERY 
AREA WITH STAPHYLOCOCCUS PYOGENES* 

SILAS G. FARMER, M.S., MT (ASCP) 

PAUL N. LADEFOGED, MT (ASCP) 

St. Luke’s Memorial Hospital, Racine, Wisconsin 

In the past several years a large volume of work has been done deal- 
ing with the problem of hospital infections in general, and staphylococcal 
infections in particular (Starkey 1956) and (Wysham 1957). There are 
many factors which play a vital part in the transmission of infectious 
agents, see (Letourneau 1958) and (Brown 1958) for summary. One of 
the most important factors is that of the carrier (Lepper 1955) (Clarke 
1957) and (Hare and Ridley 1958). It is the usual custom to perform a 
quick survey during an epidemic to ascertain the identity of those who 
carry the offending bacterial strain and these individuals are then removed 
from the area. Frequently, such investigations are performed under the 
pressure of an epidemic and are of such short duration that we are 
unable to evaluate the pre-epidemic events which lead up to the state 
of general colonization and subsequent outbreak of infections. Without 
the unfavorable pressures which accompany an epidemic, real or appar- 
ent, we undertook an evaluation of the role that various groups played 
in the colonization of the nursery. 
MATERIALS AND METHODS 
Personnel Included in Survey: 
All personnel who were permitted into the nursery area or who had 
contact with the babies of the nursery were included in this survey. All 
physicians concerned with the obstetrical service, laboratory and X-ray 
personnel, all personnel working on the obstetrical floor (nurses, stu- 
dents aides, housekeeping and maintenance personnel). In addition, all 
obstetrical patients and newborn infants were included. 
Collection of Strains: 
Bacteriological examinations were made at weekly intervals for a 
duration of four months (18 weeks) in all participants except the obstet- 
rical patients and newborn infants. The obstetrical patients were cul- 
tured at time of admission to and discharge from the hospital. Babies 
were cultured only at time of discharge. Sterile saline moistened swab- 
cultures were obtained from the anterior nares of the participants. These 
swabs were streaked on to the surface of mannitol salt agar plates 
(Difco**) and incubated for 24 hours at 37° C. Mannitol salt agar posi- 
tive staphylococci were further checked for coagulase activity using 
pooled human plasma which was diluted 1:5. All coagulase positive 
staphylococci were preserved on trypticase soy agar slants (BBL***) at 
minus 20° C until all collections were completed. More than 3,000 cul- 
tures were obtained which yielded approximately 700 coagulase positive 
staphylococeal strains. 
Phage Typing of Isolated Strains: 
Phage patterns were obtained on each of the isolated strains of coagu- 
lase positive staphylococci, The methods used for virus propagation, 
~ *Read before the 28th Annual Convention of ASMT, Atlantic City, New Jersey, June 1960. 
Received for publication January 1960. 


**Difco—Digestive Ferments Co. Difco Laboratories, Inc., Detroit, Michigan. 
***BBL—Baltimore Biological Laboratories, Baltimore 18, Maryland. 
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titration and use were those of Blair (1958). The staphylophage battery 
included the following staphylophz ages: 3A, 3B, 3C, 6, 7, 29, 42B, 42D, 
42E, 44A, 47, 47C, 52, 52A, 53, 54, 55, 70, 73, 75, 77, 79, 80, 81 and VA 4. 


Antibiotic Sensitivity Patterns: 

Antibiotic sensitivity patterns were determined for each strain using 
a panel of sixteen (16) antibiotic or chromotherapeutic agents. The disc 
was used employing Sensi-Disc (BBL) of the lowest commercial con- 
centration of each agent. Mueller-Hinton Media (Difco) was used as 
the test medium. The panel of antibiotic substances pm were as follows: 
Bacitracin, Carbomycin, Chloromycetin, Erthromycin, Furadantin, Man- 
delamine, Neomycin, Novobiocin, Oleandomycin, Penicillin, Dihydro- 
streptomycin, Tetracycline, Kantrex, Ristocetin, Vaneomycin and Triple 
Sulfa. The results of this portion of the investigation is to be reported 
at a later time. 

EXPERIMENTAL RESULTS 
Patients as Carriers: 

There were 384 patients in the survey from which admission and dis- 
charge cultures were obtained on the mother and a discharge culture 
on the infant as shown in Table 1. It was found that 99 mothers (25%) 
were carriers of coagulase positive staphylococcal strains at time of 
admission. Sixty-two (63%) of these mothers lost the carrier state while 
being hospitalized. Thirty- -seven (9% of the total) were still colonized 
with coagulase positive staphylococci at time of discharge. One-half 
(19) of these mothers, however, traded phage types during hospitaliza- 
tion. That is to say, they were admitted with one phage type and dis- 
charged with another. Thirty- -seven mothers who came in negative had 
picked up a strain by time of discharge. There were 81 colonized infants 
at time of discharge. Our desire was to try to trace the possible of these 
staphylococcal strains. It is reasonable to assume that anyone having 
contact with the nursery or the infants could theoretically share in the 
colonization of these infants. 


TABLE I—Distribution of Coagulase Positive Staphylecoce! Among Obstetrical Pationts 


Not Cefentzed | Colenized 
Total Number OB  Colonized Colonized on with same Net Colon- 
Patients in Survey on Adm. on Adm. Discharge Strain ization Percent 
a9 37 19 Is 
384 14 
285 37 37 


Others As Carriers: 

Table Il shows the distribution of carriers ‘ee the physicians, 
O.B. personnel, laboratory and X-ray personnel. We see that roughly 
one-half of the individuals are carriers at some time. The laboratory 
group had the highest incidence (62%) while the obstetrical group had 
the lowest (51%). Some individuals were permanent carriers of one 
phage type while others were permanent carriers but were harboring a 
variety of strains during the survey, Without respect to phage types, 
10% of the laboratory and 5% of the obstetrical personnel were carrying 
coagulase positive staphylococcal strains on every examination. 
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——. 


Percent Neg. Percent Pos. Percent Positive 
| No. in Survey On Each Exam. At Least Once | On Every Examination 


Phy sicians ee 39 46 54 0 


o B Personnel 72 49 51 5 
Laboratory. 22 37 63 10 


X-Ray... 7 42 58 


Strains Residing in Nursery at Onset of Survey: 


At the onset of this survey there were five (5) different phage types 
of staphylococci in the nursery as indicated in Table III. We have 
excluded from this report all infants who were colonized with one of 
these strains at time of discharge. 


TABLE Iti—Infant Colonization with Strains in at Onset of Survey 


Discharged Infants 
Colonized With This 


Strain Strain 
U ntypable. 24 


Of the nine new strains which were found in the discharge infants 
during the survey, we are able to see a positive correlation in four. In 
strain 44A (Table IV), the most common type brought into the hos- 


TABLE IV—Distribution of Phange Type 44A 


Week 1 828 12 13 16 16 17 186 
OBA OBA OBA OBA OBA OBA OBA O5A OBA 
x2 x2 
DF Dire 
NSG—K NSG 
LAB x X——X——X 
POR'—Z x 
OBD 
x3 x2 
OBA - Aérission Obstetrical Patient NSG - Nursing Personnel 
OBD Discherged Cbstetrical Patient = Laboretory Personnel 
MD - Physician in Obstetrical Service FORM- Formula Room Personnel 
DIP Discharged Infant Mother and Child 
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pital by obstetrical admission patients during the survey, we are able 
to follow the distribution of the strain quite effectively. This strain was 
brought into the hospital on weeks 1 and 2 by an admission obstetrical 
patient (ORA). On week 3 a physician delivered a child who subsequently 
became colonized with this strain, This strain was not found in any 
other personnel until two weeks later. At that time, week 6, it made its 
first appearance in the nursing personnel, a practical nursing student. 
This same week it ts also found in a discharged obstetrical patient 
(OBD). Following week 6 there is a general distribution of this strain. 
We note that on week 12, both a mother and her child are discharged 
with this strain. 

The second strain, 3C 6/42B/42D /42E/44A /52/53/54/75/77/79/80/81, 
was first introduced on week 6-(Table V) by an ORA. The child of 
this mother, and another child (the same week) were colonized with 
this strain at time of discharge. This strain was seen only sporadically 
after week 6 and no other discharged infants (NBD) were colonized 
with this strain. 


Table V. Distribution of Phage Type 
30/6/4283 


OBD 


Las 


OBA © Admission Obstetrical Patient NSG - Nursing Personnel 
OBD = Discharged Obstetrical Patient LAS - Laboratory Personnel 
INF = Discharged Infant 


Table VI shows the distribution of strain 444/52/52A, This strain 
appeared in only two individuals during the survey. The first, and con- 
sistent appearance was in a physician in the obstetrical service. One 
infant, delivered by this physician, became colonized with this strain. 

The last strain which made its appearance in an NBD and from which 
the likely source was evident was with strain 3B/3C/55. (Table VII). 
Even though this strain was found in nursing personnel on weeks 2 and 
3, it did not reappear until week 17 in an ORA. The child of this mother 
was colonized with this strain at time of discharge. The survey was 
discontinued and it is not known whether this strain gained general 
distribution. 


4 
ation 

ypes 
lave 4 
e of q 

vey 
nts 
rhis 

OBA OBA 4 

— INF 
INF 

ants 
In a 
hos- 
NSG 

4 

1 


342 SILAS G. FARMER AND PAUL N. LADEFOGED 


Table VI. Distribution of Phage Type 44&/52/52A 


Week 3 4 13 15 
x 
INF 


MD = Physician on Obstetrical Service 
INF- Discharged Infant Delivered by this Physician 


Table VII. Distribution of Phage Type 3B/3C/55 


Week 17. 18 


OBA 


INF 


NSG - Nursing Personnel 
OBA - Obstetrical Admission Patient 
INF - Discharged Infant 


Table VIII shows five other strains which were found in NBD but 
were not found in any other individuals in this institution. 


TABLE Vill—Distribution of Phage Type 55 


Week 3 4 9 16 
MAIN LAB. LAB. 


INF. —Discharged Infant. 
MAIN—Maintenance Worker. 


LAB. —Laboratory Personnel. 
Phage Types Found in Infants Only 
42B/47C /52/52A/80/81. . Week 3 
44/52/70. . ‘ Week 7 
47/53/79 Week 12 
55/77. Week 12 
DISCUSSION 


The role of the carrier in the transmission of infectious agents has 
been appreciated for many years. Indeed, the site of colonization of the 
carrier may play a very important role in the communicability of a 
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bacterial strain. We chose the anterior nares as the site to check as an 
index of colonization. While this site serves as well as any single site 
as an index, Hirst (1959) demonstrated several other sites which are 
colonized with staphylococcus in the newborn infant. Koch et al (1959) 
likewise demonstrated the desirability of multiple-site cultures for colo- 
nization studies. Lepper et al (1955) showed the distribution of coagu- 
lase positive staphylococcal strains among 217 persons in the Municipal 
Contagious Disease Hospital in Chicago. He showed that on a random 
sampling, approximately 25% of the group would exhibit staphylococcal 
carrier state. Upon repeated examination, the per cent carrying coagu- 
lase positive staphylococcus increased to 76%. He was able, also, to 
demonstrate the transiency of the carrier state. Sixty-six per cent of his 
group lost the specific carrier strain within one month, Our findings are 
in general agreement with Lepper’s findings. However, by using a 
“closed” control area, the nursery, we were able to follow the intro- 
duction and distribution of the staphylococcal strains. Our group also 
showed an approximate 25% colonization rate at any one sampling. 
However, only one group, the laboratory personnel, reached as high as 
63% (Table Il). The per cent colonization in other groups was approxi- 
mately 50 per cent. 

In our group of 140 participants, we had only six individuals who 
were carriers 100% of the time. Only one of these individuals carried 
the same strain throughout the survey. 

What is of considerable interest is the area from which these strains 
originated. In two instances (Table IV and Table VI) the obvious 
implication is that the physicians were responsible for donating the new 
strain to the infant. In two other instances (Table V and Table VII) 
most evidence points toward the implication of the admission obstetrical 
patient as the probable donor. The link is missing which would serve to 
elucidate the probable source for five other strains (Table VIII) which 
appeared in the discharged infants during this survey. In no case did 
we find the hospital personnel implicated in the original donation of a 
staphylococeal strain. It is reasonable, however, to assume that if the 
survey had continued for a longer duration of time, all groups would 
have been equally responsible for the colonization of the nursery areas. 


CONCLUSION 


It is the opinion of the authors that two important facets of nursery 
colonization problem have either been overlooked or given only minimal 
consideration. During the 18 weeks of the survey, there were nine (9) 
new strains of coagulase positive staphylococe: introduced into the 
nursery. The data suggests that the donors of two of these strains were 
the attending obstetrical physicians. 

Two more strains could be traced to the admission obstetrical patients 
as the prime suspect. In each instance the child of the colonized OBA 
became colonized. Four strains appeared only in the discharged infants 
and no possible sources of these strains were ascertained. 


In this survey, the hospital personnel did not constitute an important 
group in the original colonization of the nursery but played an impor- 
tant role in the distribution of the strain throughout the hospital. 
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SUMMARY 

A survey was conducted to study the role that various groups played 
in the colonization of the nursery with coagulase positive staphylococci, 
A total of 140 institutional personnel, which represent the obstetrical 
physicians, nursing, X-ray, and laboratory personnel, were examined a 
weekly intervals for staphylococcal carrier state. Approximately half of 
these individuals were carriers at some time during the survey, Six 
individuals were positive on each examination and all but one of these 
individuals carried different strains during the survey. 

Three hundred and eighty-four (384) obstetrical patients were exam- 
ined upon admission to and discharge from the hospital and the newborn 
infants were checked only at time of discharge. Approximately 25% of 
the admission OB patients were colonized with coagulase positive 
staphylococci at time of admission, There was a 14% colonization rate 
of the OB patients in the hospital. A total of 50 infants were discharged 
from the hospital while in a carrier state. Thirty-seven of the infants 
were carrying strains which were part of the nursery flora at the onset 
of the survey. Thirteen of these infants were carrying strains which 
made their appearance during the survey. No possible donors can be 
ascertained for five infants, each colonized with a different strain. The 
data suggests that two physicians were responsible for the introduction 
of two strains involving a total of five infants. Two admission obstetri- 
cal patients are implicated in the donation of two different staphylo- 
coccal strains involving three infants. 

During this survey, no hospital personnel were found to donate a new 
staphylococcal strain to the nursery area but they are implicated in the 
distribution of these strains, 
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HEMAGGLUTINATION IN HEPATIC DISEASE* + 


W. PAUL HAVENS, JR., M.D., AND CLAIRE TISSARI 
Departments of Microbiology and Medicine, Jefferson Medical College, Philadelphia, Pa. 


An impressive array of serologic tests utilizing the techniques of 
complement fixation, precipitin reaction, collodion particle agglutina- 
tion, and hemagglutination has been used in the numerous attempts to 
discover a specific test for viral hepatitis." Unfortunately, none of these 
has, up to the present, achieved the long-sought goal of specificity. 
Particular interest has been expressed in recurrent attempts to demon- 
strate agglutinins for a wide variety of erythrocytes in the serums of 
patients with viral hepatitis. The erythrocytes of rabbits, sheep, adult 
chickens, monkeys, and man have been used, but in spite of finding a 
variable percentage of positive results in patients with hepatitis, none 
of these tests has proven to be specific. The exact mechanisms poten- 
tiating hemagglutination have usually not been well defined, although 
in certain early studies the agglutination of sheep erythrocytes by the 
serums of patients in the acute phase of hepatitis was defined as being 
due to a heterophile antibody that was dissimilar from that found in the 
serums of patients with infectious mononucleosis and could be differ- 
entiated from it by absorption on guinea pig kidney.*? A few years ago, 
Hoyt and Morrison* and, subsequently, Rubin et al.* described the 
agglutination of Macaca rhesus erythrocytes in the serums of patients with 
viral hepatitis, and the latter group interpreted this as being due to the 
specific effect of hepatitis virus. More recent observations of two other 
groups of investigators revealed that rhesus erythrocytes were aggluti- 
nated in the serums of 90% of normal persons or persons with acute 
infections other than viral hepatitis® and that there was no significant 
difference between the incidence of hemagglutinins for monkey erythro- 
cytes in the serums of patients with hepatitis and in normal serums.° 
McCollum et al.® in addition found that serums from either normal 
persons or patients with hepatitis that had agglutinins for monkey 
erythrocytes also had equal or greater amounts of agglutinins for sheep 
erythrocytes, and the absorption of these positive serums with sheep 
erythrocytes removed the agglutinins for monkey erythrocytes, suggest- 
ing that the rhesus cell agglutinins are related in some way to sheep 
cell agglutinins that have been shown to be present in a low titer in a 
fairly high percentage of normal human serums. 

More recently, interest has centered on the agglutination of day-old 
chick erythrocytes by the serums of patients with viral hepatitis follow- 
ing the extraction of these serums with lipid solvents. Three labora- 
tories,” working quite independently, have utilized this test and have 
described essentially similar results, although some difference in inci- 
dence of positive tests has occurred that may doubtless be explained on 
the basis of difference in techniques. These results indicate that a large 
percentage of patients in the acute phase of viral hepatitis have in their 
serums hemagglutinins for day-old chick erythrocytes, while the serums 
* Read before the 28th Annual Convention of ASMT, Atlantic City, New Jersey, June 1960. 
t This investigation was carried out under the sponsorship of the Commission on Viral In- 


fections of the AFEB and was supported by funds provided by the Office of The Surgeon 
General, Department of the Army, under Contract No. DA-49-193-MD-2079 
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of only a small percentage of normal persons, patients with chronic 
hepatic disease, and patients with other diseases contain these hemag- 
glutinins. Of particular interest has been the fact that the serums oj 
patients with obstructive jaundice do not hemagglutinate these erythro. 
cytes, making this test of diagnostic value. 

In the performance of any test, a number of problems are bound to 
arise, This has been true of the chick cell hemagglutination test for viral 
hepatitis, and it is the purpose of this paper primarily to discuss the 
performance of the test, the pitfalls to be avoided, and the interpretation 
of its results. 

Materials and Methods 
Preparation of Glassware 

The presence of minute amounts of detergents has been shown ty 
cause falsely positive hemagglutination. Therefore, all glassware is acid- 
washed (potassium dichromate cleaning solution), rinsed thoroughly in 
tap water, then three times in distilled water and three times in dis- 
tilled demineralized water, and dried. 


Preparation of Reagents 

All reagents are made with distilled demineralized water or with 
triply distilled water, and are made fresh each month with the exception 
of the Alsever’s solution, virus-adjusting diluent,* and borate saline** 
that are made fresh every two weeks and stored in the refrigerator. 
Molds tend to accumulate in the reagents, and such material should be 
discarded. 


Preparation of Serum 
The serum is freed from the erythrocytes by centrifuging twice at 


2000 r.p.m. for 30 minutes. If the test is to be performed within the next? 


three days, the serum may be stored in the refrigerator. If, however, the 
test is to be deferred beyond this time, the serum is frozen at once and 
stored at —20° C. or at dry-ice temperature. If serum is to be shipped, 
it should preferably be in the frozen state. 

The serum (0.5 ml. or 1.0 ml.) is added slowly to 20 volumes of 
chilled acetone in a heavy glass centrifuge tube resting in an ice bath, 
with constant agitation of the tube followed by vigorous stirring with 
a glass rod. The tube in the ice bath is placed for 20 minutes in the 
refrigerator after extraction, During this time, the tube is agitated sev. 
eral times. The sediment is packed by centrifugation at 2000 r.p.m. for 
5 minutes at 4° C. The precipitate is light and does not pack solidly 
enough to pour off the supernate so that the latter is siphoned off with 
suction from a water pump, using a side-arm flask as a trap. The sedi 
ment is again extracted with 20 volumes of chilled acetone and subse 
quently with 20 volumes of chilled acetone-ether (mixture of equal 


* Virus-adjusting diluent: 
(100 ml. 1.5 M Nat'l, 
per liter redistilled water { 32 ml. 06.5 M NasHPO,. 
{| 184 ml. 1.60 M NaHePO,. 
** Borate saline solution at pH 9.0: 
80 ml. 1.5 M Nal. 
per liter redistilled water { 100 ml. 0.5 M HsBOs. 
24 mi. 1.0 M NaOH. 
Equal volumes of virus-adjusting diluent and borate saline solution mixed together give pH 68 
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amounts) once, and then extracted twice in 20 volumes of chilled ether. 
It is dried thoroughly on a water pump, with careful attention to remov- 
ing the ether completely, and reconstituted in 10 volumes of borate 
saline solution of pH 9.0, and stored overnight in an ice bath in the 
refrigerator for use on the following day. If testing is to be deferred, the 
dry sediment is stored at —-20° C. or dry-ice temperature until needed. 
Tubes are stoppered throughout the procedure. 


Preparation of Cells 

Day-old White Rock chicks are anesthetized with ether and bled from 
the heart, using a 5 ml. syringe containing 2 ml. sterile Alsever’s solution 
(autoclaved 10 minutes at 10 pounds pressure). The blood is pooled in 
Alsever’s solution, using one part of blood to four parts of the solution. 
In this condition, the cells can be stored in the refrigerator for no longer 
than one week. On the day of the test, the cells are washed three times 
with 0.15 M saline solution, centrifuging for 6 minutes at 2000 r.p.m. 
at the last washing. The cells are then suspended in sufficient 0.15 M 
saline solution to give a 10% suspension, For the test, a 0.259% suspen- 
sion of cells is used; this is standardized in a Klett photoelectric color- 
imeter (540 green filter) by making a 1:40 suspension in 0.15 M saline 
solution, obtaining the final volume of cells required by dividing the 
observed reading into the required reading (approximately 325). For 
the test itself, the original 106 cell suspension is converted to a 0.25% 
suspension by the addition of the necessary amount of virus-adjusting 
diluent composed to give a pH of 6.0 when added in equal amounts to 
the borate saline pH 9.0 (+ 0.5). The 0.259% suspension of cells is made 
just before it is to be added to the tubes, and it should be added within 
a period of 15 minutes. If the test is to be large, it is better to make 
two different suspensions. 


Technique of Hemagglutination Test 

The tubes used in the test are precooled in an ice bath and kept in 
their racks in the ice bath throughoet the test. \ Cornwall pipettor is 
used in making the serial dilutions, and attention is paid to proper mix- 
ing and transferring. In testing unknown serums, eight tubes are 
ordinarily used, starting with a dilution of 1:10, Serial dilutions are 
made with 0.5 ml. borate saline pH 9.0 and 0.5 ml. of each dilution of 
reconstituted serum. 0.5 ml. of the 0.256 suspension of chick cells in the 
virus-adjusting diluent is added to each tube, leaving a final volume of 
1.0 ml. A single cell control is used for each serum, using 0.5 ml. of 
borate saline and 0.5 ml. of cells in the virus-adjusting diluent. Tubes 
are shaken vigorously, incubated at 4° C. for 16 to 18 hours, and then 
read. Hemagglutination may be of the classic shield type or a rough, 
granular type. The occurrence of either type of agglutination is re- 
garded as positive and a 1+ reaction at a titer of 1:80 has been accepted 
as significant. Negative reactions are characterized by a round, well- 
circumscribed button of cells on the bottom of the tube. Known positive 
and negative serums are included in each test. If the reactions of these 
serums differ by more than one dilution from customarily encountered 
reactions or if the cell control reveals agglutination, the whole test is 
repeated. 
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Care of Materials and Apparatus 

It is assumed that every serum is potentially infectious, and therefore 
every effort is made to avoid contamination of the environment and 
personnel, The extractions of the serums are performed in a hood, and 
all equipment is autoclaved after use and before it is washed. Supernates 
from the extractions are evaporated from the side-arm flask on the water 
pump to get rid of the ether before it is autoclaved. To hasten evapora. 
tion, the flask may be placed in a container of hot water. 

Results and Discussion 

Attention has already been called to the fact that in contrast to the 
large. percentage of patients in the acute phase of viral hepatitis that 
have hemagglutinins in their serums, serums of patients with obstruc- 
tive jaundice do not agglutinate these cells. It is not known whether 
this actually means an absence of hemagglutinins in the latter serums 
or, as is far more likely true, that there exists in these serums an excess 
of inhibitors making hemagglutination impossible. Some support for this 
latter concept is furnished by the fact that the serums of patients with 
obstructive jaundice inhibit the hemagglutinins in the serums of patients 
with viral hepatitis. This serologic reaction is not likely to be a specific 
antigen-antibody reaction but rather the result of physiochemical 
changes in the serum. The fact that the chick cell hemagglutination test 
is positive in only a small percentage of normal persons, of patients with 
chronic hepatic disease, and of patients with a diversity of other diseases 
enhances its value as a diagnostic test. 

In viral hepatitis, hemagglutinins appear early, usually within the 
first ten days of disease, and diminish in convalescence. How early they 
appear is unknown, although it is of interest that in experiments with 
volunteers and also in observations of persons exposed to hepatitis, it 


has been shown in our laboratory’? and also by Morris and Nakamura’ | 


that hemagglutinins appear in the serums of persons infected with hepa- 
titis virus during the incubation period and several days before the 
onset of clinical disease. It would thus appear that even though no 
specific relationship has yet been demonstrated between the potentiation 
of hemagglutination and hepatitis virus, there is no question about the 
fact that the acquisition of hepatitis is closely related to the appearance 
of hemagglutinins in the blood. 

Results of testing large numbers of serums of patients with chronic 
disease of the liver, including hepatic cirrhosis, various infiltrative dis- 
eases of the liver such as metastatic carcinoma, lymphoma, tuberculosis, 
and long-standing chronic passive congestion, indicate that only a small 
percentage of such patients have hemagglutinins in their serums, and 
that also there is no measurable relationship between the degree of 
hepatic involvement and the presence or absence of hemagglutinins. 
Attempts to correlate the presence of hemagglutinins and changes in 
various tests of hepatic function revealed no correlation between their 
presence and abnormalities of any one of the following determinations 
in the serum: glutamic oxalacetic transaminase, cephalin flocculation, 
thymol turbidity, albumin, globulin, alkaline phosphatase, cholesterol, 
and retention of intravenously administered bromsulphalein. There did, 
however, appear to be some relationship between the occurrence of 
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hemagglutination and a pattern of alteration of a combination of these 
tests. Thus, hemagglutinins were not found in the serums of patients 
with intra- or extra-hepatic obstructive jaundice and the characteristic 
biochemical determinations commonly associated with these conditions, 
that is, increases in serum alkaline phosphatase and cholesterol with 
normal or slightly abnormal cephalin flocculation and thymol turbidity 
tests with or without notable increase in serum transaminase. This 
pattern was not absolute, however, and many patients with intrahepatic 
obstructive jaundice due to chronic cholangiolytic hepatitis, with in- 
creased amounts of serum alkaline phosphatase and cholesterol as well 
as severe abnormality of cephalin flocculation, thymol turbidity, and 
serum transaminase, had negative hemagglutination tests. 

The fact that hemagglutinins have been demonstrated in the serums 
of patients in the incubation period of hepatitis raised the question, of 
course, as to whether this test might serve as a good screening pro- 
cedure for donors in blood banks. Serums of nineteen donors who were 
presumed or proven to be carriers and the serums of nine donors who 
were suspected of being carriers of hepatitis virus were tested, and only 
one in each group had a titer of hemagglutinins of 1:80 or greater. Un- 
fortunately, many of these donors were tested at considerable intervals 
from the time when they gave the blood that presumably caused hepa- 
titis in the recipients. However, the evidence strongly suggests that the 
hemagglutination test as presently performed is not a good or reliable 
test for hepatitis virus carriers.’ 


Summary 

(1) The chick cell hemagglutination test is positive in a large per- 
centage of patients with acute hepatitis. It is uncommonly positive in 
the serums of normal persons and in patients with chronic hepatic dis- 
eases and a variety of other acute and chronic diseases. It is uniformly 
negative in the serums of patients with obstructive or hemolytic jaundice. 

(2) The test is easy to perform, although it is somewhat time-consum- 
ing. If certain simple rules related to cleansing of glassware and fresh- 
ness of solutions are observed, the results are highly reproducible. 

(3) The mechanism of the test is not yet understood. Although the 
appearance of hemagglutinins is intimately associated with the acquisi- 
tion of hepatitis, there is no evidence that the reaction is directly related 
to the presence of hepatitis virus. It seems more likely to be the result 
of alteration in physiochemical environment. In spite of our lack of 
understanding as to its mechanism, the test is of value in the differential 
diagnosis of the cause of jaundice. 
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ABSTRACTS 
THE E.S.R. IN A NEW DRESS 

The Westergren method of determining the sedimentation rate forms the foundation 
of present-day clinical thinking. Other technics, notably that of Wintrobe, have fallen 
from favor for various reasons which are not disc ussed in the present article. 

The many factors influencing the sedimentation rate are discussed in detail and_ with 
these in view, a modified Westergren method is presented. 2 ml. of sequestrenized blood 
are mixed with one-quarter of its volume of 3.8% sodium citrate and the 1 hr. fall 
determined in a tube which is hung from its top with a simple gimbal mounting. 

The di-potassium salt of sequestrene was prepared in a 5% aqueous solution. Amounts 
sufficient to give a concentration of 1-1.5 mg./ml. of blood were dried at room tempera 
ture or at 45° C. for a few days. Dawson, J. B., Dept. of Medicine, U. of Edinburgh, 
Scotland. British Medical Journal June 4, 1960, pp. 1697-1704. 


THE SIGNIFICANCE OF HOWELL-JOLLY BODIES IN RED CELL PRECURSORS 

A series of sternal marrow films examined for Howell-Jolly bodies is reviewed. ls 
this, the incidence in iron-deficiency and other states where Bu or folic acid deficiency 
could clearly be excluded has been compared with the incidence in conditions known te 
be associated with Bi: or folic acid deficiency. 

The presence of Howell-Jolly bodies in erythroblasts was found to be a useful aid 
in the routine interpretation of sternal marrow films. Where megaloblastic transforms 
tion is not well developed the finding of Howell-Jolly bodies provides helpful confirma 
tory evidence of the tendency and suggests the need for further investigation along thos 
lines. 

With regard to the origin of these bodies, it is likely that they are produced by ab 
normal mitosis in the late megaloblasts when single chromosomes or groups of chro- 
mosomes become detached, fail to take part in the formation of the interphase nucleus 
and remain free in the cytoplasm as nuclear remnants. 

It seems probable that disordered nucleic acid synthesis resulting from By: or folic acid 
deficiency is the fundamental factor in the owe of this abnormal behaviour @ 
mitosis. Hutchison, H. E. and Ferguson-Smith, M. Dept. of Haematology, the Uni- 
versity and Western Infirmary, Glasgow, Scotland. pao, of Clinical Pathology, 12,5 
1959, pp. 451-453. 


THE SIGNIFICANCE OF BLUE POLYCHROMASIA 

It is suggested that there is a difference in the significance of grey and of blue poly- 
chromasia in the adult peripheral blood and that the latter cell indicates a serious disturb 
ance of hemopoiesis in the form of a megaloblastic, myelophthsic, or aplastic anemia 
Davidson, E., Groote Schuur Hospital, Univ. of Capetown, South Africa. /ournal of 
Clinical Pathology, 12, 4 1959 pp. 322-324. 
Continued on Page 36 
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IMMUNOHEMATOLOGY OF BLOOD THERAPY* 


MARY F. EICHMAN, MT (ASCP) 
Hospital of the Woman's Medical College of Pennsylvania, Philadelphia 29, Pa. 


Introduction 

The estimate? of 4,585,000 blood transfusions in 1956 for the popu- 
lation of the Continental United States was reported by the Joint Blood 
Council, Washington, D. C. Assuming 2.3 transfusions per patient (the 
figure employed for calculating purposes), the Joint Blood Council survey 
returns therefore indicate that in 1956 the persons who recived blood 
therapy totalled approximately 1,993,500. 

In the opinion of many in laboratory medicine this annual rate has 
not declined since 1956—at least not appreciably, and some believe 
by individual observation and individually compiled data that it has 
increased. Let us discuss what is considered adequate pre-transfusion 
routine for the blood bank departments of any clinical laboratory. 

It is generally accepted there are two main precautions :— to guard 
against the occurrence of a hemolytic reaction caused by blood group 
incompatibilities as well as against using a “sensitized” donor, i.e. one 
who has acquired blood group atypical antibodies. 


Recommendations 

!. ABO Blood grouping and Rh(D) typing should be done with each bleed- 
ing, not just reference to previous record. Bloods to be tested should be 
freshly drawn, not older than 24 hrs., and properly stored (refrigerated). 
REAGENT: In-date Anti-A and Anti-B Blood Grouping Serums, meeting 
the requirements of the National Institutes of Health, U. S. License. (This 
information is printed on Anti-Serum label.) METHOD: Room temperature 
saline tube test is the method of choice in our blood bank. Reverse typing or 
Serum typing, the use of pooled known A Cells and B Cells, should be a must 
on all donor bloods. Reverse typing may be helpful on a recipient with an 
unexplained incompatibility in crossmatching. Subgrouping of A Blood is 
not routinely done but is suggested when multiple transfusions are contem- 
plated or there is a history of many previous transfusions or an unexplained 
reaction with previous transfusions. 


Il. Rh Typing 
REAGENTS: (1) In-date Anti-Rh Typing Serum meeting same require- 
ments as ABO reagent, 
(2) Bovine Albumin 22 or 30%. 

METHOD: Rh Slide Test technique is most generally used with the routine 
use of Albumin Control. (Donor or recipient cells 50% suspension in own 
serum, no saline, and to the suspension add 22% Bovine Albumin.) A view 
box containing a light bulb which will bring the temperature of the plate 
surface to 45-50°C—this is a necessary piece of equipment for Rh slide 
testing. 

On recipients, only D typing is routinely done. All D negative donors must 
be tested for C and E and only if CDE negative, are classified as Rh 
“negative.”” Also on CDE negative donors the Du test must be performed. If 
* Received for publication May 1960. Presented April 23, 1960 before the Pennsylvania Society 

of Medical Technologists, Altoona, Pa.—Ortho Award 1960. P 
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Du positive, the donor is classified Rh positive generally, this is not applied 
to recipients, i.e. if D negative a triple negative (CDE) donor, blood js 
selected for compatibility testing. 
The problem of false positives in Rh(D) typing is sometimes encountered, 
Some causes may be‘? : 
1. Rouleaux formation due to protein abnormalities such as are found tp 
occur in multiple myeloma. Saline washing of cells before testing is recom. 
mended. D Saline test tube technique is advisable. A high fibrinogen level 
in blood will cause strong rouleaux of red cells. 
2. Auto-agglutinins: As in cases of acquired hemolytic anemias. These auto- 
agglutinins may be further demonstrated and confirmed by the performanee 
of a Direct Coombs Test on the blood in question. 
3. Evaporation or drying may be due to view box surface temperature above 
50°C or insufficient quantities of cells to be tested. It is always good prin. 
ciple to follow the recommendations of the reagent manufacturers regarding 
quantities, time of observation, etc. 
False D negatives are also encountered: 
1. Cell suspension (to be tested) too weak 
2. Hemolyzed Cells 
3. Insufficient mixing of cells and anti-serum 
4. Old blood 
5. Failure to heat slide (of view box) 
6. Outdated or contaminated anti-serum 
N.B.—Contaminated serum may also give “false positive.” 


III. Antibody Screening of Donor Bloods 


This may be done with group O pooled cells of known antigen content. 
Freshly drawn blood may be used or for greater convenience, some store 
blood at minus 20°C and thaw cells according to the method of Chaplin and 
and Mollison‘*’. Pooled “test cells’ are commercially available. This screen- 
ing routine is some safeguard and in some instances, time saving. 


IV. The Universal Donor 


Much is found in the literature regarding the use of O Donor bloods 
for blood groups other than group O. Chaplin”? uses the term the “dangerous 
universal donor” in the indiscriminate use of group O. Ervin et al‘* reports 
observations in vivo and in vitro behavior of iso-antibodies of immune type 
in group O blood inherent dangers and reports of hemolytic transfusion 
reactions following the use of such blood. 

The following criteria are used by some for determining a safe O donor, 
to be used for a recipient of group other than O: 

A. Determining the iso-agglutinin titer is not higher than 1:200 has been 
generally accepted. However, there are more and more conservatives who 
are using 1:64 as low titer O blood. 

B. Bossom“? reports a review of the literature indicates that iso-hemolysins 
as well as immune iso-agglutinins are regularly found in the universal blood 
donor which may cause hemolytic reaction if tranfused to a recipient. There- 
fore in addition to iso-agglutinin titer, an AB hemolysin screening test is 
employed by many. Only those donors who are negative for AB hemolysins 
are regarded as “safe.” 
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C. Substances capable of neutralizing iso-agglutinins are sometimes added to 
the O blood before administration. Such as the commercially available product 


A and B substance. 

Occasions may arise in any blood bank when ABO group specific blood 

is not available for a given recipient. Therefore it is advisable to have estab- 
lished criteria and materials available for such an emergency. 
V. The AB Recipient is generally termed the “Universal” recipient. It is 
recommended“*? that if an AB blood is not available such a recipient be sub- 
grouped with Absorbed Anti-A Serum or Lectin-A. Those recipients who 
are A,B may be given A donor blood, The recipients who type A.B, should 
be given B donor blood—for the obvious reason that the administration of 
A blood may induce the formation of Anti-A antibodies. Either A or B 
blood is preferable to O, the O blood having two iso-agglutinins instead of 
one. 


For Transfusions 

A. The donor (or blood bank selected ) blood should be the same ABO group 
as the recipient and for Kh negative recipients only type Rh (CDE or Du 
negative) blood should be used. In general Rh( D) positive recipients should 
be given D positive blood. The “convenience” use of Rh(D) negative blood 
for Rh( D) positive recipients is to be deplored because of the possible sensiti- 
zation to the little ¢ factor—which every CDE negative blood contains. This 
is to be particularly observed when transfusing women of child-bearing age 
or female children. 

B. The finale of compatibility tests pre-transfusion is what | like to term 
the very, very important phase of blood banking routines. This is the com- 
patibility tests of cross-matching the blood of donor and recipient. Such com- 
patibility tests are of the greatest importance (and consequence) for 
recipients who have had previous transfusions, blood injections or pregnan- 
cies. Such-conditions or blood therapy might have sensitized them to blood 
factors lacking from their own blood cells. 

A number of different methods of carrying out crossmatching tests are 
in use. Antibodies (of recipient and/or donor) of any given specificity may 
occur in more than one molecular form of which the two most important are 
saline agglutinins (complete antibodies) and conglutinating agglutinins 
(blocking or incomplete antibodies). No single test will detect both these 
varieties of antibodies. Therefore, minimum requirements are: 

(a) A saline solution medium—to detect the saline antibodies. 

(b) A high-protein medium, such as 22% or 306 Bovine Albumin to 
demonstrate the blocking antibodies. 

(c) The Coombs technique for certain non-agglutinating antibodies 
(with the two previous mediums) such as Kell, Lewis, Duffy and others. 

Regarding blood samples of donor and recipient—prolonged storage 
of samples is to be avoided as loss of complement, necessary to comple- 
ment depending antibodies, may occur as well as storage hemolysis of 
cells. If, on repeated use of donor blood pilot tubes, cell hemolysis is 
evident, saline wash a portion of these cells before use in compatibility 
tests. 

The phenomenon of agglutination—the clumping of erythrocytes— 
demonstrates immunological reactions and when observed in crossmatch 
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procedures constitutes, detects, or reveals “incompatibility.” Also jy 
crossmatching tests, the hemolysis of erythrocytes (evident in the super: 
natant serum and by the decreased size of the cell button remaining jy 
the bottom of a test tube) is another evidence of incompatibility, This 
may be due to increased red cell fragility or a hemolysin present and 
denfonstrated. 

The following is the procedure for routine cross match as performed 
at the Hospital of the Woman’s Medical College of Pennsylvania, Phila- 
delphia, Pa. 

Note: For identification of cross match test tubes, “A” is used to 
designate the major side tubes and “B,” the minor side. 

Routine Cross Match Procedure 

BLOOD: 

a. Collect blood using B-D Vacutainer, red top tube and immediately 
label with name of patient and hospital location. : 

b. Allow blood to clot, then rim clot, and centrifuge. Separate clot and 
serum, remove serum and put into small tube, labeled with name of 
patient. 

c. Perform ABO and Rh routine typing. 


STEP 1 Cross Match 
Set up four properly marked test tubes (size 75 x 10), as follows: 
MAJOR As 
2 drops of donor’s cells in 3-5% saline suspension 
2 drops of patient’s serum 

MAJOR Aa 
drops of donor’s cells in 3-5 suspension in own serum 
drops of patient’s serum 
drops 22% Bovine Albumin 
NOR Bs 

2 drops of patient's cells in 3-5% saline suspension 

2 drops of donor’s serum 

MINOR Ba 

2 drops of patient’s cells in 3-5 suspension in own serum 

2 drops of donor’s serum 

2 drops 22% Bovine Albumin 
STEP 2 

Centrifuge all tubes for 30 seconds in Adams Serofuge. Then ex- 
amine all tubes for agglutination and /or hemolysis. 
NOTE: 

We use the Test Tube Agglutination Viewer—as suggested by Dr. 
Louis K. Diamond, Children’s Hospital, Boston, Mass. and available 
from Clay Adams, New York, Catalogue #A 2330. 

Next step if Cross Match is compatible. 
STEP 3 

Incubate all four tests in water bath at 37°C for 15 minutes, 
STEP 4 

Centrifuge tubes for 30 seconds and examine for agglutination and /or 
hemolysis. 

Next step if Cross Match is still compatible. 
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STEP 5 
Take tubes As and Bs, wash the cell-serum mixture with tube fulls of 
saline for 3 washings. Centrifuge one minute between each washing. 


STEP 6 

At the end of the third washing centrifugation, the supernatant 
saline is completely decanted (Saline remaining should be approximately 
equal to cell button volume. Mix this residual saline and cells.) Add two 
drops of Anti-Human Globulin (Coombs) Serum. rhe tube contents 
are thoroughly mixed by tapping the tube. Wait 5 minutes and centri- 
fuge for 30 seconds. Then examine the tube contents for agglutination. 
All units of blood for transfusion must be COMPATIBLE in Step 2, 
Step 4, Step 6. 7 

All blood used in Cross Mateh—donor and recipient—are stored in 

refrigerator for at least 96 hrs. before discarding. 
C. Jennings”? reported the results of his survey on the present use of 
the minor cross match as a routine procedure. It interested us greatly 
to have the information that two thirds of the questionnaire returns 
indicated that it is essential to perform the minor crossmatch. 

We are of the opinion that the detection by the minor (missed by 
the major) of an error in ABO group typing which would result in 
transfusing group O blood to persons of other groups and blood from 
other groups to group AB recipients—is in itself a safeguard—to use 
routinely. Also, the use of the Indirect Coombs on the minor side will 
demonstrate donor antibodies which could be “individual,” i.e. specific 
for the blood group factors of the individual recipient. Why should any- 
one hesitate to include two more test tubes and the necessary time to 
do minor cross match in the battery of compatibility tests? 

It is interesting to note that Levine” et al report that in a one year 
survey studying 13,000 blood specimens, approximately 1.4 contained 
demonstrable atypical antibodies. What guarantee or assurance have we 
that somebody, somewhere a sensitized recipient will not present him- 
self as a donor !( ?) 


VII. Special Notes 


A. How to handle the main non-specific agglutination encountered in 

Compatibility tests: 

1. Rouleaux formation: 
This may be prevented in most cases by the addition of saline to the 
Cell-serum mixture. If the Indirect Coombs test is negative the inter- 
pretation of rouleaux is supported. 


2. Cold agglutinins: 

This agglutinin may be found attached to cells or in serum or both. 
For ABO and Kh typing wash cells with warm saline (37°C), centri 
fuge at this temperature, and resuspend the cells in fresh saline. RH 
testing should be done with the washed cells using Saline Tube Test 
Anti-Rh Serum following the manufacturer's recommendations for the 
use of the Anti-Serum. 
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In cross matching, some recipient serum containing cold agglutinins 
will not show this phenomenon if tested at 37°C. Readings must be 
made promptly before mixtures reach 22°C (room temperature). 


Taylor“ contributed an excellent method for the absorption of the 
cold agglutinins. This is accomplished by mixing the recipient's serum 
with an equal volume of his washed cells (washing with saline at 
37° C) and placing this mixture in a refrigerator. This absorbed re. 
cipient’s serum is then used for the compatibility test. 


. : 


Blood from patients with high levels of protein exhibits increased 
rouleaux formation and with resulting may contain cold agglutinins, 
Agglutination of all cells including the patient’s own cells. Perform 
ABO and Rh typings with saline washed cells. The indirect Coombs 
tests of the cross match procedure, if negative, establish compatibility, 


. Pan-agglutination™ : 


Two conditions may be the cause of this form of agglutination: 

(1) Erythrocytes of recipient are acted upon by certain bacteria and 
viruses in such a way that these cells are agglutinated by all 
human sera. 

(2) Also a sample of serum (donor or recipient) may become con- 
taminated—obtain fresh blood samples. 


For the recipient with auto-agglutinins—seek the least “incom- 
patible” donor bloods. This may involve performing many cross- 
matches before success is attained. 


. The Life-Saving Emergency Transfusion: 


Upon demand unmatched blood, group O, Rh negative is generally 
accepted as the safest. Ideally, the O blood is proven to be of low 
titer for iso-agglutinins and negative for A-B hemolysins. We request 
clinician to make the decision to use unmatched blood and he or his 
representative sign a release of the transfusion blood. It is advisable, 
circumstances and time permitting, to change to the recipient’s blood 
group and Rh for subsequent transfusions. In less urgent cases, if 
the blood is issued (by request of clinician) before the compatibility 
tests are completed (with special reference to Coombs test of X-match) 
the results should be made available at the bedside of the recipient 
at the earliest possible time, so that the transfusion may be stopped 
if incompatibility has, in the meantime, been demonstrated. 


VIII. Exchange Transfusions'‘'’ 


Many competent transfusionists routinely use group O (low iso-agglu- 


tinin titer (Rh negative blood for exchange of infants with erythro- 
blastosis fetalis due to Rh incompatibility. Group specific blood may and 
should be used if the infant and mother are compatible in the ABO 
system. In cases of hemolytic disease of the newborn due to only ABO 
incompatibility, type specific blood is not used. Fresh group O, Rh positive 


is 


generally used for exchange of these infants. 
The best blood for exchange transfusion is not more than 5 days old. 


Among the reasons for use of fresh blood are the necessity for preserving 
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a normal electrolyte balance in the infant and the desirability of avoiding 
injection of red blood cells rendered non-viable in storage. 

Some transfusionists perform exchange transfusions with prior cross- 
matching procedure. In such cases the specificity of the maternal antibody 
should be known and the donor blood should be known to be free of antigens 
incompatible with the maternal blood. Others prefer to perform the com- 
patibility tests with the mother’s blood and that of the prespective donor, and 
this is considered a safer procedure. Blood group antibodies causing hemolytic 
disease of the newborn appear to pass from coated cells to fresh cells. 
Therefore, some exchange procedures are followed with “booster” trans- 
fusions and the same precautions should be observed wher performing 
the compatibility tests. 


IX. General Statements, and Precautions for Transfusion Service 
Departments 


A. Identify recipient before drawing the blood sample for compatibility 
tests. A written request with full name of prospective recipient and hospital 
location should accompany the person with collecting equipment. There is 
no room for incompetence or carelessness. 


B. Label all test tubes with legible writing or printing. It is a risk to leave 
the bedside of the patient without identifying the collected blood sample. 


C. Regarding blood bank reagents, anti sera and anti Human Globulin 
(Coombs) serum, follow the manufacturer’s directions, and frequently check 
the package directions—there may be a new recommendation for the use of 
the product. Unless otherwise advised, the anti-sera should be stored at re- 
frigerator temperature, 2 to 10°C when not in use. Undue exposure io room 
temperature may cause loss of potency. 


D. Use “Controls.” Daily use is recommended. For ABO Typing, use 
known A, B, and O bloods (previously typed and so iabelled). Likewise, 
for Rh typing, test anti serum with D negative and D positive bloods. 
For Coombs serum, sensitize any Rh positive cell with anti-kh serum 
(in test tube) water bath for 60 minutes and saline wash cells 3 times, 
then add Coombs serum—agglutination is your positive control. For 
the negative control use an Kh negative cell and proceed as above. Al- 
ways use albumin control for Slide Test Kh Testing. 


E. All glassware must be scrupulously clean and free of traces of deter- 
gent. A test tube 75 x 10 mm is the suggested size to aid in reading the 
agglutination of cells. The use of flat-type tooth picks for the mixing 
of cells anti-Rh serum in the slide test is suggested. The disposable 
drinking straw (not waxed or dye colored) for the pipetting or trans- 
ferring of cell suspensions and serum in the crossmatch, ABO and Rh 
typing is a great safeguard against contamination and saves much glass- 
ware preparation. 

F. The physical set up of a blood bank working bench need not be 


behind closed doors, but we recommend an area free of unnecessary 
noise, disturbance and traffic. 
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G. Transfusion reports are required by some blood bank services, We 
solicit staff cooperation in the use of one. This form is a two copy 
(original and carbon) with snap out carbon. The technologist or tech. 
nician fills out the patient’s name, location, date or crossmatch, blood 
unit number (donor number) and then attaches the report form to the 
blood unit tag. When the unit of blood is signed out of the Blood Bank 
area, all our “paper work” is completed. The following is our transfusion 
report form: 


TRANSFUSION REPORT 
Patient’s Name: 
Location: 
Date of X Match: Blood Unit No. 
To be completed by physician giving transfusion. Original copy for 
chart, duplicate to be returned to Blood Bank within 24 hours, 
Transfusion started by: 


Patient’s Temperature at Start of Transfusion: At End: 
Time started : Time stopped: 

Amount of Blood given: ce 

Report of Reaction: Check ( ) if present 

Chills Dyspnea Nausea Pain (located) 
Urticaria Shock Add. Information 


Signed by: 
H. We believe it is advisable for every transfusion service to adopt 
uniform compatibility test procedures, i.e., all performing these tests— 
should use the same technique (around the clock). A department man- 
ual giving each required technique in full detail should be available in 
the blood bank area. 
In Summary 

It is the purpose of these discussions to stimulate thinking relative 
to the tremendous responsibility inherent in the operation of every 
transfusion service throughout the world. The discussions are far from 
complete in all details, but it is hoped they have some usefulness with 
special emphasis on compatibility tests, the immunohematology of 
blood therapy. “Blood is the mightiest of medicines—one out of every 
20 transfusions saves a human life,” says Paul de Kruif.“ What a 
privilege to be an essential member of the team concerned with blood 
therapy. 
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THE BODIAN STAIN: ITS USE AND METHOD** 
ANNE MORGAN VANCE, HT(ASCP) 
Pathology Department, Mt. Sinai Hospital, Chicago, Illinois 


There are many methods used to demonstrate nerve endings and 
nerve fibres in tissue. A number of them are modifications from the 
original Bodian stain, (3) They have probably been successfully worked 
out but those who do special stains, realize there are occasions when a 
method is followed very closely and still fails to give good results. The 
manner in which a tec hnologist interprets a procedure has some bearing 
on the outcome of any stain. In doing a stain there are certain basic 
principles to be follow ed but modifications can be made. They generally 
consist of either a decrease or increase of timing periods, the substitution 
or omission of dyes or chemicals. This is sometimes done in order to 
work out a method adaptable to the geographical area and the individual 
laboratory. 

The Bodian stain wasn't very successful in all parts of the country 
from 1936 to around 1940. During the second world war, the protein 
silver wasn’t as pure. It contained more foreign material than scoviall 
years. Apparently this had an effect on the success of the stain, because 
from that time on, results proved more satisfactory. (4) There is still 
some difference in the manufacturing of it. The protein silver, known 
as Protargol-S put out by Winthrop Stearns* has proven the best. The 
original Bodian stain (3) and modification (1) is not difficult to follow 
but there are problems that arise when one is attempting this stain for 
the first time. This presentation of the Bodian stain with some modifica- 
tions may aid a technologist in carrying out the technique to a success- 
ful ending. 

The fixative for this stain is of first concern. The use of 10% formalin 
is satisfactory if the PH is kept near 7. Buffered formalin is used in this 
institution and is found to give good results. Bouin's solution has also 
been mentioned in conjunction with this stain and can be substituted for 
10% formalin. 


Method 

The sections for this stain are fixed and dehydrated through alcohol 
and clearing agents of choice, infiltrated with paraffin and embedded. 
The sections are cut at 7-8 microns. The slides are allowed to dry in 
the oven at 58° — 60° C for half an hour. This will help to prevent them 
from coming off during the staining process. The use of celloidin to keep 
the sections on is not advisable as it will inhibit staining if not properly 
applied. After the paraffin is removed with xylols, the slides are passed 
through graded alcohols and then rinsed well in distilled water and 
placed in the Protargol 5S. 

The method for the preparation of the 1% protein silver solution must be 
followed closely. The amount measured must be sprinkled on top of the 
water heated to 37° C and allowed to dissolve without being disturbed. 
(1) If the protargol is stirred into the water, it will form a sticky mass 


* Winthrop-Stearns Ine., 1450 Broadway, New York 18, New York, 
** Received for publication January 1960. 
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and become very difficult to dissolve. The prepared solution is poured 
into a coplin jar containing 6 grams of copper shot. This is to prevent 
the slides from becoming too heavily impregnated with silver therefore 
losing their detail. A small piece of gauze must be placed over the beads 
before placing the slides in the jar. If the slides are not protected in this 
manner dark brown streaks will develop. Coating the copper shot with 
a thin solution of celloidin will also serve the purpose. 

The slides are kept in the protargol at 37° C for 48 hours. Some 
methods state 12-48 hours, (1) Less than 48 hours may be alright for 
some tissue but to be certain of a sharp detailed picture, leave them in 
for the full time. After removal from the protargol the slides are thor- 
oughly washed three or four times in distilled water. This is very im- 
portant as flocculation will develop. 

A reducing solution is used next in the procedure. It also varies in 
different methods. The original reducing solution of Bodian (3) or 
Foley's modification (2) is very satisfactory but requires time to pre- 
pare. Reducing in a 1% hydroquinone in a 5% formalin (made fresh) for 
10 minutes, works very well. The hydroquinone used should not exceed 
a year and a half in age. After reducing, the slides are again washed 
thoroughly in distilled water. 

Remove the yellow color caused by the reducing solution by toning 
for 5-10 minutes in 0.02% aqueous solution of gold chloride with 20 
drops of acetic acid added. (2) This gives a better toning with less loss 
of detail than with the 1 gold chloride, The timing varies in methods 
but toning until the yellow color is completely removed is sufficient. 

The slides at this point are washed thoroughly in distilled water and 
developed in a 2 aqueous solution of oxalic acid. Here they must be 
watched very carefully. If the sections are in the solution too short a 
time, details will be missed and a blue-black color will develop. Over 
exposure will result in a reddish brown color. (4) After one minute of 
developing one must start looking at the slides under the microscope. 
As soon as the blue-black color starts to change to a reddish brown, 
rinse the slides immediately in distilled water. This usually takes around 
two and a half minutes. When staining muscle tissue for striations it 
may take longer. Use a control with this type of tissue. To remove the 
silver salt residue from the sections place them in a 5% aqueous solution 
of sodium thiosulfate for 5 minutes, followed by thorough rinsing in 
distilled water. 

No counterstain is needed but if one is desired, a Van Gieson gives 
an excellent differentiation. (4) It only requires the placing of the slides 
in picro-fuchsin solution for 30 seconds. The slides are blotted dry and 
placed in absolute alcohol and cleared in xylols. They are then mounted 
in Permount. 


Results 
The nerve fibers, neurofibrils, a blue black; nuclei variable: Collagen 
takes on a greyish blue shade. If a Van Gieson was used for the counter- 
stain, the nerve endings, nerve fibers, and neurofibrils stand out a deep 
blue black with the surrounding tissue shades of yellow and_ pink. 
Muscle stains a greenish yellow with striations a darker shade. 
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Summary 

The Bodian stain with some modifications to aid the beginner js 
described above. This stain gives a very excellent picture of the nervous 
tissue. The most important point to remember is to procure a protein silver 
that is satisfactory. If poor results are obtained, first investigate the 
protein silver. Developing with oxalic acid has also a great deal to do with 
a satisfactory result. 

A technologist should have little difficulty in obtaining an excellent 
picture of nerve endings and nerve fibers with the above points in mind 
and some histological understanding of nervous tissue. 
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ANNOUNCEMENT 


The twelfth annual postgraduate course in MEDICAL TECHNOLOGY will be 
presented on January 23, 24, and 25, 1961 at the University of Kansas Medical Cen- 
ter, Kansas City, Kansas. 

Outstanding guest speakers will discuss the recent advances in microbiology, 
exfoliative cytology of the digestive tract, hematology, spectrophotometry and 
chromotography. Registrants will have an opportunity to participate in several of 
the workshops scheduled each afternoon. 

The registration fee for the three days is $15.00. A program announcement may 
be obtained by writing to the Department of Post-graduate Medical Education, 
University of Kansas School of Medicine, Kansas City 12, Kansas. 
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SYMPOSIUM* 


RESEARCH AND THE SCIENTIFIC 
METHOD IN MEDICAL TECHNOLOGY* 


INA LEA GALLAHER, B.S., B.A., M.T. (ASCP) 
Teaching Supervisor, School of Medical Technology, Temple University Hospital and 
Medical School, Philadelphia, Pennsylvania 


INTRODUCTION 


Research——-is this the stepchild of Medical Technology and ASMT? 
Why? We all know that research is necessary for advancement. In fact 
it has today become necessary for survival. Yet we as members of ASMT 
are doing little to further this work. We have allowed our Research 
Committee to remain idle and become stagnant when it should be the 
most active in the entire organization—functioning in close contact with 
all the other committees. Despite this inactivity during the past few 
years, the committee has been maintained because the members realize 
that it is an integral part of our society and that it is essential it now 
becomes the working committee that it should be. 

To explain our disinterest in research we have only to go to the 
routine laboratory. Each day as specimens are collected, they are routed 
to the indicated department. Routine procedures are run as dictated by 
the laboratory director. The work load and pressure are constant. The 
work must get out—the report must be made as soon as possible to the 
clinician through the director of the laboratory. Between the actual 
bench work and report writing, little time remains for creative thinking. 
\ll too often our laboratories are short handed—we “double up.” Re- 
search “desire” sinks to the bottom of our “need” list. Research is 
pushed back for tomorrow—a tomorrow that never comes. This attitude 
—perhaps created by necessity—is carried from the laboratory to our 
professional organization and we who should be striving constantly to 
promote research, are instead sitting back and watching others progress 
—while we, doing nothing regress. 

How are we going to accept this ever growing challenge? Only by 
standing up and facing the situation that has been forced upon us and 
insuring that time and effort be set aside for creative thinking. How can 
we be assured that this time is available? There is only one answer to 
this—proper organization of thoughts and work. Research must be in- 
cluded as a vital portion of our every day effort. We would not refuse to 
do a blood chemistry or a serology simply because we were busy. Why 
then would we refuse to do another procedure that is just as important? 

First, we must decide the project we wish to develop. Alert all per- 
sonnel to be on the lookout for any specimen that should be included 
in the study. When one is found, merely add another determination 


* Read before the Workshop on Research and the Scientific Method in Medical Technology, 28th 
Annual Convention of ASMT, Atlantic City, New Jersey, June 1960. 
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request to this and thus it is included with all the other procedures 
Once we have done the work, we have merely to assimilate the data 
This is an area where help can be available and where certainly we cap 
expect the cooperation of everyone in our laboratory and laboratory 
community both in making time available for presentation of the data 
and in offering time and help. 

The research committee this year is going to define the work that 
must be done by the state and local committees to become active and 
incite action in the people who really are going to do the research. |; 
will be the duty of the state committees to work with these people who 
are curious and interested in acquiring new knowledge. We can help 
these researchers to develop their ideas and get them into presentable 
form—trather than to have just a collection of figures. 


The following papers will stimulate interest in research as it pertains ! 


specifically to the profession of Medical Technology and how to conduct 
this research properly. 
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WHY RESEARCH IN MEDICAL TECHNOLOGY* 


RAPHAEL COHEN, Director, 
General Diagnostics Division, Warner-Chilcott Laboratories, 
Morris Plams, New Jersey 


Importance of Research to the Service Technologist 

The clinical laboratory field today has caught up with the pace of 
technological advance of American science. Scientifically, it’s more fluid 
today, more subject to change, innovation, and progress, than at any 
other time in its history. And there are sound reasons for this current 
state of dynamism. For half a century or longer, many of the procedures 
in use in the routine clinical laboratory have undergone no significant 
change until now—for want of concerted scientific attention on their 
possible improvement in the light of more recent knowledge of both 
medical physiology and basic physics and chemistry. As illustrations, 
the red cell count and white cell count were introduced into use before 
the turn of the 20th century. The Kjeldahl procedure for nitrogen de- 
termination was introduced into use in the 1870’s and the Folin-Wu 
Glucose method more than 40 years ago, The clinical laboratory, of 
course, is essential to the practice of medicine today and the practice of 
medicine, by its very nature, must be conservative in the finest sense of 
that word: resisting change for the sake of change alone, because of the 
enormous responsibility the physician bears for patient welfare, but 
never resisting change because of fear, born out of ignorance, when the 
procedure suggested offers significant improvements over what has been 
available before. 

As director of an organization dedicated to serving the field of Medical 
Technology by effecting change where change is required, an educated, 
research-oriented group of medical technologists is important to me 
because it will insure that the fruits of our patient-oriented research will be 
at least tasted, and judgment made on the basis of the patient’s and the 
laboratory’s need, rather than emotion. Similarly, as responsible and 
ethical individuals, who play our role in service to humanity according 
to rules of conscience, we hope for a similarly well research-oriented 
group in the laboratory who will be able to evaluate, again without 
emotion, the techniques being advocated by fly-by-night operators who 
often bombard the laboratory with worthless materials. 

The medical technologist, therefore, who is not involved in research 
projects in daily work, who is not teaching, who is concerned only with 
service to patients, requires knowledge of those habits of thought, those 
disciplines of attitude, and those constant qualifications in drawing con- 
clusions which are the tools of the research scientist. The practicing 
technologist requires these just to keep up responsibly with the changes 
occurring in the professional field of Medical Technology, to be able 
to evaluate each new product, each new technique, each new concept 
by applying the age-old questions: 

WHAT is It? 

WHO says so? 


* Opening Address: Workshop on Research and the Scientific Method in Medical Technology, 
28th Convention of ASMT, Atlantic City, New Jersey, June 1960. 
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WHY does he say it? Does he have the data to substantiate his state. 
ment and are his data valid? 

WHERE was the work done? Is the institution of sufficient stature 
so that complete objectivity is assured ? 

HOW was the work done? Is sufficient information given on methods 
so that I can repeat the study to confirm or invalidate what's claimed? 

WHE.N does this technique, this concept, this product, become suf- 
ficiently important to my goal of professional service that | become 
obligated to look into it? 

These attitudes of thought are important to the service technologist, 
also, as a representative in a local community of a profession to which 
you want to draw others. 


Importance of Research to the Technology Recruit 

The profound shortage of well-trained technologists has been made a 
matter of extreme concern to everyone with any professional contact 
with the laboratory. Your own society, the American Society of Medical 
Technologists, has taken a lead in efforts to recruit the young, the 
bright, the dedicated, the compassionate scientific worker to your pro- 
fession. Yet, the early drop-out rate is quite high, Professional oppor- 
tunity is felt to be one reason for this turnover. 

Isn't it true that many youngsters are drawn to the thought of medi- 
cal laboratory work by the mental image conjured up by the word 
“laboratory”: . place, according to the unabridged dictionary, devoted 
to experimental study in a branch of natural science; that is, a place where 
research is conducted. For the young recruit, drawn by dreams of par- 
ticipating in original contribution, the practicing professional service of 
the routine laboratory can spell disillusionment. The drama of Louis 
Pasteur and of Madame Curie is often quickly shorn of its glamour by 
the reality of repetitive procedure. 

The provision of facilities for research in the student program is 
possible and is worth encouraging. It can go far to attract further and 
to hold more lastingly those very individuals who can make the original 
contributions that will add so much to the stature of this profession. 

Research-mindedness as an integral part of your educational programs 
thus, very selfishly, becomes another tool to lead our brilliant young 
into your profession. But what of the other advantages that research- 
mindedness holds for the teachers and teaching supervisors of these schools? 


Importance of Research to the Teachers of Medical Technology 


The research attitude, as Dr. Arnow will discuss more deeply in his 
discussion of the scientific method further on this morning, holds that 
no scientific truths are fixed, not subject to change—that facts,“as we 
know them today, may become untrue in the light of the newer facts we 
learn tomorrow. As teachers, your work requires not only the transmis- 
sion of information, but even more significantly, the transmission of inspira- 
tion, motivation, and a set of attitudes that will result in your students 
becoming worthwhile members of your profession. The research you 
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perform becomes a significant part of the attitudes about methods and 
facts which you impart to your students. Shall we tell a student: “This 
is the way to determine the molarity of a solution?” Or shall we tell 
him: “This is the most efficient way of determining the molarity of a 
solution according to the information available today.” 


There are, of course, extremes to be avoided. In many of our universi- 
ties and medical schools, no individual is considered fit for a full profes- 
sorship without engaging in conspicuous research activity and profific 
publication. As our shortage of excellent college teachers increases, 
many civic leaders and even educators have raised the question of 
whether or not skill in communication of concepts may not be more 
important than the performance of actual research, On the other hand, 
there are those who carry this attitude so far as to feel communication 
skills are all that is required. There is, of course, a happy medium. 

I believe many of us interested in the relationship between research 
and education, as it applies to medicine and its allied sciences, would 
find of value the symposium published on this topic in the May 23, 1959 
issue of the Journal of the American Medical Association, Each of the 
papers in the symposium carry some quotable items of particular perti- 
nence to this audience, The first paper in this symposium, entitled: 
“RESEARCH AND TRAINING,” by Conrad A. Elvehjem, Ph.D., 
President of the University of Wisconsin, includes the following: 

“Teaching can best stimulate the mind of the student when the mind of the 
professor is alive and questioning, as someone has put it, “when he is con- si 
tinually seeking new knowledge that will justify or correct his earlier impres- 
sions, when he kindles in the mind of the student by his own fire that lamp 
of truth which reveals all knowledge as an age-long and immortally unending 
search. 

“My first point then is that teaching must be a continual process of educa- 
tion for the teacher and that it can be carried out satisfactorily only when he 
constantly tries to enlarge his knowledge and test his ideas by an experimental 
method, which is research. I think that most of us can agree on that point.” 


And, on student research, Dr. Elvehjem quotes the Lebanese poet, 
Kahlil Gibran, as follows: 


A teacher does not bid you enter the house of his wisdom, but rather " 
leads you to the threshold of your own mind.’ This is the process of joining 
learning. This is student research.” 


The second paper in this symposium, by Dr. William Hubbard, Asso- 
ciate Dean of New York University School of Medicine deals with Re- 
search Orientation and Methods, Dr. Hubbard states: 

“As recently as 25 years ago, only a handful of the medical faculties in the 
United States provided, in the basic medical sciences, an opportunity for more 
than a passive participation of the student in a series of didactic exercises and 
laboratory manipulations. The latter were commuiily carried out from a de- 
tailed recipe book with the quality of the effort being judged largely by its 
conformity to a predictable outcome. In subsequent years there has been an 
exponential increase in knowledge pertinent to medicine, arising largely from ee 
research initiated in the areas of the basic medical sciences. The volume of im- : 
portant information is now so large that it is a manifest impossibility to present 
it in a comprehensive didactic fashion in the time allotted. As a result, an in- 
creasing degree of selectivity has to be exercised by teachers in choosing the 
material which they will present. The rapidity with which new information de- 
velops has now made it quite obvious that it is at least as important for the 
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student to understand the process by which scientific data are reevaluated and 
accumulated as to master the momentary common store of knowledge.” 


And, about physicians, but I believe its application to Medical Tech. 
nology cannot be questioned: 

(They) “...must have learned habits of critical inquiry and continuing 
scholarship that will allow them to remain creative members of a learned pro- 
fession rather than simply practitioners, albeit skillful ones, of a vocation. 
They must be critical of their own judgment and decisions, discerning about 
the validity of what they read, skeptical of final conclusions, and anxiously 
concerned about the individuality ot the problems to be solved.” 


And my final quotation from Dr. Hubbard is as pertinent to your re. 
cruiting efforts for excellent teachers as it is for the similar situation 
in medicine : 

“Unsolved problems of crucial importance concerning man_and his diseases 
are still to be approached in all fields of medicine. Because of this, there is an 
increasingly urgent need for talented persons to take up careers of investiga- 
tion and teaching in medicine. At the present time, the need is not being met. 
On the contrary, the number of medical school graduates in training for such 
careers seriously threatens, through shortage, the continuing progress of medi- 
cine. The spirit of adventure that is inherent in a search for understanding must 
be made available to the student if he is to sense the satisfactions of an aca- 
demic career. Through participation in research activities he can personalize the 
growth of knowledge rather than look on it as some extraneous phenomenon,” 


Although many of the other articles in the symposium offer thoughts 
as pertinent as these, our time this morning permits us to quote only 
one more, the article by James A. Shannon, Director of the National 
Institutes of Health, on the “Maintenance of the Synergistic Relation- 
ship of Education and Research in Medicine.” Synergism, of course, is 
a process of living together to the mutual benefit of both. I quote: 

“A third area for concern in the question of medical teaching and research 
has to do with the experience and contributions of physicians, scientists, and 
teachers who have completed their formal training but for whom education 
and research are a never-ending process. It is of the utmost importance that 
the mechanisms for interchange and refreshment be strengthened and expanded 
to permit the individual to advance in his own and related fields, for medicine 
has changed dramatically in the past 20 years and certainly will continue to 
do so. Teaching must be of a nature that permits subsequent growth of both 
student and teacher. 


Where Do We Start? 

Naturally, not every one of us is going to become a research worker. 
Many of us will have no inclination to do so. Many of us, whatever our 
inclination, just do not have the time. And, of course, many of us in this 
audience today are already deeply involved in research of the most 
significant kind. 

To all of us, however, the provision of an atmosphere which encour- 
ages research at the level of the professional Medical Technologist—an 
atmosphere in which research is considered important, and which en- 
ables each of us to grow in stature, is something which can be made 
possible by our attitudes. 


In The Meantime 


Naturally, developments such as these do not take place ov ernight 
and require the courage, interest, and dedicated effort of many people in 
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ABSTRACTS 


your profession and your professional society before coming to full 
flower. In the meantime, each of us presently functioning in the lab- 
oratory can assume as much of the research attitude as our time, our 
training, and our reading permits us. 


ABSTRACTS 


(Continued from Page 350) 


QUANTITATIVE DETERMINATION OF GASTROINTESTINAL BLEEDING 
USING CR®-LABELED RED BLOOD CELLS 

Patients’ red blood cells were tagged with Cr™ and reinjected into the patient. 24 hr. 
stool specimens were collected for a period of 7 days in most instances. The stool was 
then homogenized and its radioactivity determined by a well-type scintillation counter. A 
daily blood sample from the patient was also counted and the radioactivity of whole blood 
was determined. From this value plus the total stool volume, the amount of blood lost in 
the stool /24 hrs. was calculated according to the following formula : 


Radioactivity count/24 hr. stool specimen Total volume (ml./24 hrs.) 


Whole blood radioactivity /ml. — of blood lost in the stool 

23 patients were studied. There was a lack of correlation between the presence of 
occult blood as determined by a benzidine test and the amount of blood demonstrated by 
the Cr® technic. It has been shown that application of this radioactivity method gives 
reliable information as to the amount of blood lost through the gastrointestinal tract. 
Izak, G., Stein, Y. and Karshai, A. Dept. of Medicine B and the Hematology Laboratory, 
Hadassah-University Hospital, Jerusalem, Israel-Jordan. American Journal of Digestive 
Diseases, 5, 1 1960, pp. 24-31. 


MEASUREMENT OF RED BLOOD CELL VOLUME WITH THE ELECTRONIC CELL COUNTER 


These frequency distribution curves differ from the original red cell distribution of 
Price-Jones in that they describe cell volume instead of cell diameter. 

In the Coulter counter, control knobs are provided for the aperture current and for 
the threshold circuit. Increasing the aperture current causes a greater strength and 
density of current through the orifice and smaller particles will be counted, inasmuch as 
they will cause a greater voltage change at any threshold. 

The signal amplification, or threshold control is set at a fixed low position for total 
red cell counts and turned to successively higher settings to plot threshold curves. The 
count is constant at low thresholds and drops as the threshold rises. The threshold scale 
supplied with the instrument has arbitrary units that range from 0-100. 

The aperture current setting was kept at 4 throughout the study. 

V alues of mean cell volume in the specimens studied were 39.5-154.7 zn’, including those 
of various animals. 

Each instrument must be calibrated individually because settings will vary from one 
machine to another. 

The relation of the cell volume to readings of the threshold scale was determined. 
Grant, J. L., Britton, M. C. and Kurtz, T. E., Medical Service and Dept. of Research, 
Veterans Administration Hospital, White River Junction, Vermont. American Journal of 
Clinical Pathology, 33, 2 1960, pp. 138-143. 
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THE SCIENTIFIC METHOD* 
L. EARLE ARNOW, Ph.D., M.D., President 


Warner-Lambert Research Institute, Morris Plains, New Jersey 


A. Philosophical Considerations 

Introduction—One dictionary defines science as “accumulated knowledge 
systematized and formulated with reference to the discovery of general 
truths or the operation of general laws.” In other words, the scientis, 
assumes that natural phenomena are dominated by a set of “laws of | 
nature”; he attempts first to guess what these laws are, and then tries | 
to prove or disprove the validity of his guesses. 

Although the title of this talk is “The Scientific Method,” | do not | 
believe there is in truth such an entity. If | must none-the-less “a 
definition, it is this: The scientific method is the way in which scientists 
go about doing their everyday work. Dr. P. W. Bridgman, Professor 
of Natural Philosophy at Harvard, says it this way: “The scientific 
method, insofar as it is a method, consists in nothing more than doing 
one’s damndest with one’s mind—no holds barred.” 

It is easy to trace out the general procedures that have been used in 
formulating the present list of laws of nature. As we shall see, the diffi- 
culty lies in trying to generalize when we are not making a Nobel-prize- 
winning discovery, but rather are doing an experiment, or are carrying | 
out an analytical procedure, in the laboratory. 

How did Einstein go about formulating his theory of relativity? First 
he made a careful study of the observations and theories of other scien- 
tists. In doing this, he noticed that either the theories then in vogue 
were erroneous, or the observations were inaccurate. He assumed that 
the older theories were not correct, and set up an hypothesis (the special 
theory of relativity) that did explain the observations that had been 
made, This hypothesis, or scientific guess, made it possible for Einstein 
and others to predict the outcome of experiments not yet done. As these 
experiments have been carried cut over the years, the preaictions have 
been found to be true. This, of course, has strengthened our belief in 
the usefulness of the theory of relativity. There is no real doubt in my 
mind, however, that observations that are not consistent with this 
theory will be found in the future. When that happens, some genius, 
probably as yet unborn, will formulate a new hypothesis that will lead 
to still other verifiable predictions. 

It is obvious that there are very few scientific truths. Instead, science 
progresses from one hypothesis to another. Of course, some hypotheses 
have persisted so long, and seem so obvious to us, that we are willing 
to call them laws of nature—and, in fact, are willing to believe in their 
absolute truth. For example, we cannot prove that an apple will fall in 
the direction of the earth if we shake it from its tree—but nobody really 
doubts that it will. Pouring a solution of sodium chloride into a solution 
of silver nitrate may not result in the formation of a white precipitate of 
silver chloride—-but every chemist knows it will. 

Induction and Deduction--The steps in the advancement of scientific 
knowledge, then, are: 


* Presented before Workshop on Research and the Scientific Method in Medical Technology, 
28th Convention of ASMT, Atlantic City, New Jersey, June 1960. 
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(a) The making and systemization of observations of natural phenomena. 

(b) The sorting of these observations into those that are related to each 
other and those that are not. 

(c) Making an hypothesis by means of generalization or induction. If, for 
example, one of you has found sugar to be present in every sample 
of human blood you have examined over, say, the past ten years, it 
seems fairly safe to generalize—that is, to conclude that the blood of 
every human contains sugar. 

(d) Making predictions, known as deductions, based on the hypothesis. 
If these predictions cin be proved to be correct, the hypothesis, though 
not proved, is strengthened. 

I once had a teacher who explained induction and deduction in the follow- 
ing way. If | am given a series of twelve diamonds, and if each time this 
happens I discover that a jeweler will give me a great deal of money for 
the gem, | probably will decide by induction that all diamonds are valuable. 
Having reached this conclusion (or hypothesis) when next | see a diamond, 
| will conclude by deduction that this particular diamond is valuable. 

Authority vs. Experimentation—The old Greek philosophers did not do 
experimentation. Instead, they imagined ways in which natural phenomena 
could be explained. These imaginary explanations were accepted as truths, 
sometimes persisting as such for centuries. In contrast, the scientist rejects 
authority, and relies instead on experimentation. It is true, of course, that 
he cannot do every experiment himself, and hence that he has to accept as 
valid a great deal of the work of other scientists. Still, he reserves the right 
to repeat the experiments of others, and to decide for himself whether or 
not their conclusions are valid. 

As a matter of fact, the body of science is made up of the collective 
judgment of scientists. There are very large areas of agreement in spite 
of the non-authoritarian attitude of scientists. Perhaps this is the best 
evidence for the validity of scientific methods. 

Of course, the fact that most scientists in a given field are in agree- 
ment about some aspect of science does not constitute proof of its 
validity. For example, some modern textbooks of nutrition still discuss 
the milk-clotting enzyme, rennin, as though it occurs in human gastric 
juice. As a matter of fact, it has only been proved to occur in the fourth 
stomach of the calf. 

Nature of Hypothesis—The hypothesis is such an important tool of 
science that some more things should be said about it. It may be a 
simple generalization of a few observations. On the other hand, the 
intuitive formation of far-reaching hypotheses has been the hall mark of 
scientific genius throughout the years. Newton’s laws of motion, the 
atomic theory, the theory of ionization, the quantum theory, the theory 
of relativity—all these resulted from the educated guess of a genius. 

Sometimes, indeed often, more than one hypothesis to explain a given 
set of observations can be devised. When this happens, scientists in- 
variably choose the simplest one for exploration. It cannot be proved 
that this is the correct course to follow. It would be difficult, however, 
to justify choosing the more complicated hypothesis until the conse- 
quences of the simpler one had been explored. 
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An hypothesis is nothing more than a scientific guess—it must neye; 
be accepted as a law until thorough tests warrant it. Some years ago, ¢ 
someone advanced the hypothesis that drinking milk was a cause of 
cancer. What was the observation that prompted this? It was that cap. 
cer was very rare in the early American Indian—who did not drink 
milk! An alternative hypothesis, namely that the Indian ordinarily gig 
not live to the age where cancer is common, seems more plausible. 

No hypothesis, no matter how extensively tested, can be accepted as 
having been proven. Future generations may—probably will—discard 
most of the important ones of today. As an example, for many years the | 
principles of the conservation of energy and the conservation of matter 
were regarded as ultimate truths. Einstein’s work made it necessary to 
fuse these two “laws of conservation” into one, since he showed that { 
matter and energy are interconvertible. This hasn’t changed things 
much in the ordinary laboratory, but it was, after all, the discovery that 
led to the atomic bomb and to the atom as a source of power. 

Models—One of the tricks of the scientist is to use models. For example, 
the biochemist often isolates enzyme systems from cells and proceeds; 
to study them in test tubes. In most cases, he hopes thereby to gain 
some insight into how they must function in the living cell. He would, 
of course, prefer to study them in the living cell itself, but usually this 


is impossible because many other enzymes are present, and many ; 


Another example is the use of a cotton pellet inserted under the skin 
of a rat to serve as a model for an actual rheumatoid arthritic lesion in 
the human. This pellet causes an inflammatory reaction, leading to an 
increased weight of the pellet as body fluids resulting from the inflam- 
mation diffuse into it. This increase in weight can be prevented or 
decreased by administering hydrocortisone or other similar steroids to 
the rat. The newer anti-inflammatory steroid drugs have been discovered 
by means of tests similar to this. Thus, the model has made it possible 
to find an agent active against rheumatoid arthritis, even though the tes 
animal—the rat—is not subject to this disease. [ 

Search for Causes—The most difficult thing about finding the cause of} 
some natural phenomenon is setting up an hypothesis to be tested 
Philosophers have pointed out certain clues that may indicate causes 

(1) The method of agreement. This method consists in observing thal 
the various circumstances leading up to some event have one factor in 
common, This is a hint that the common factor may be a cause. The 
following story, however, proves that common factors are not always 
causes: A scientist who took too much Scotch and soda one evening 
had a nasty hangover next morning. The next time he went to a party, 
he changed to rye and soda, but he still had a hangover the following 
morning. On a third occasion he tried bourbon and soda—still he ha¢ 
the hangover. So he concluded that he would drink plain water with 
his whiskey in the future. Soda water, the factor in common on the 
three occasions, obviously caused the hangover! He might have reacheé 
a different conclusion had he remembered that there was another com 
mon factor—good old ethy! alcohol. 

(2) The method of difference. The application of this method involve 


chemical reactions are going on simultaneously. | 
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ever § the following assumption: If two sets of circumstances differ in only 
ago, > one factor, and the one containing the factor leads to the event, whereas 
se of f the other does not, the factor can be considered to be the cause of the 
can. event. This method is important to our laboratories, because we use it 
drink | in conducting chronic toxicity tests in animals. For example, we feed Ms 
y did { to four groups of rats identical diets and amounts of food, Three of the rH 


e. four groups, however, also receive graded amounts of the drug under 
ed as | study. If toxicity or death occurs in all the animals on the high dose of 
scar ¢ drug, but not in the other groups, we can conclude two things: (a) the 
s the | drug is responsible for the toxicity, and (b) the drug is not toxic in the 


atter , lower levels fed. 

ry tof Of course, the above conclusions may not be valid; something unre- 
that ¢ lated to the drug might have caused the toxicity. This possibility is 
lings} minimized by setting up the experiment with sufficient animals to re- 
that} duce the probability of accidental toxicity to the vanishing point. 

(3) The principle of concomitant variation. This principle states that if 
mple,§ \ariation in the intensity of a factor results in a parallel variation of 
reeds) the effect, then the factor is a cause. Suppose fer example, that when 
gan} a new reagent is employed for the determination of blood sugar, the 
ould results are 10 per cent lower than when the older reagent is used. There 
 thish are reasons to believe the new reagent may contain small amounts of 


nany# iron, Is this iron the cause of the low values obtained? This question ; 
_ can be answered fairly conclusively by adding additional small amounts } 
skinf of iron to the new reagent and by repeating the tests. If the results are 4 


On Ih) progressively lower as the amount of iron added increases, in all prob- 
10 a} ability the iron was the cause of the difficulty. ; 
flam-§  Fallacies—The scientist must be on his guard constantly to avoid fallacies, A 
‘d of} most of which result from faulty reasoning. 


is (1) Circular reasoning. This means that the investigator accepts as ih 
sib proven a part, at least, of the thing he wants to prove. Suppose, for example, ; 
ea that one of you decides to prove that patients who have a fasting blood sugar 

> test 


level above 200 mg. per 100 ml. invariably have diabetes mellitus. To prove 
| this, you determine the fasting blood sugar level of every known untreated 
s¢ Op diabetic who shows up. Sure enough—every one of them has a value higher 
‘ste€§ than 200 mg. per 100 ml. Does this prove the point? Of course not, because 
uSeS§ the assumption has been made (perhaps unconsciously) that only diabetics 
thaf have such high fasting blood sugar levels. At least the experiment was 
or in) designed as though this were a proven fact. Of course, to do the investiga- 
Thef tion properly would require that fasting blood sugar determinations be done 
waysk for every patient available, regardless of the diagnosis. If, having examined 
ningg a large number of patients, only diabetics were found to have a fasting blood J 
arty,’ sugar level above 200 mg. per 100 ml., then you would be justified in formu- 
wings lating the hypothesis that this finding was sufficient for a diagnosis of dia- 
> hadf betes mellitus. Remember, it still would be only an hypothesis, and not a 
with? fact (or law of medical science) until and unless it remained true even after 3 
1 th millions of patients had been investigated. As a matter of fact, you know 

chet that diseases other than diabetes mellitus sometimes are accompanied by 


oo 


com elevated fasting blood sugar levels. 
_(2) Necessary and sufficient conditions. Sometimes it is difficult to dis- 
olve§ tinguish between conditions that are sufficient to prove a point, and those 
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that are necessary but not sufficient. For example, the experiment just dis. 
cussed might yield data that would be sufficient to draw the conclusion thy 
elevated blood sugar levels are common in patients with diabetes melt | 
These same data would be necessary to support the broader statement thy 
only diabetics had elevated fasting blood sugar levels, but obviously, if no 
supported by more observations, would not be sufficient. 

(3) The troublesome third factor. Often experiments are set up in such 
a way that important factors are overlooked. Suppose a group of patients 
with what appear to be colds are given injections of penicillin. Since th 
coctor wishes to minimize the chance that some of them may be sensitive 
to penicillin, he also administers an antihistamine. Behold! Most of th 
patients are much better next day—and the doctor concludes that the penicillin 
is responsible for this. It has not occurred to him that this was the hay fever 
season—that most of the patients had hay fever rather than an infection~ 
and that the antihistimine—anot the penicillin—was responsible for the clinica 
improvement ! 

(4) Chance effects. Another common error is to draw a conclusion froy 
too few facts. Suppose we measure the growth-promoting effect of a die 
using only one rat for the experiment. Obviously, the result obtained may 
differ completely from the average obtained if we had used twenty animak 
For example, by chance this lone rat might have had an unnoticed infection 
that profoundly decreased the growth rate. 

(5) Bias. This is an extremely common cause of error, especially in 
clinical research. If the doctor firmly believes in the effectiveness of the 
medication, and makes this evident to the patient, often the patient respond 
in a favorable way. This is the reason many clinical experiments are run a 
“double blind” investigations, in which the experimental drug and a placel 
of identical appearance are given to patients on a random basis. Neither 
doctor nor patient should know which agent was administered until after 
the experimental results are evaluated and the “code” is broken. 

Sometimes the patient—not the doctor—is biased, usually because o 
confidence in the doctor. I was once a pharmacist, and I remember a 
occasion when a worried wife called me about some capsules prescribed 
by her husband’s physician. The husband had been in an automobik 
accident, and was in what seemed to be intense pain. When his wile 
gave him one of the white capsules, however, the pain disappeared ané 
he went to sleep. His wife wondered if the medication were not “to 
strong.” I assured her it was not. I did not tell her that each capsule 
contained 300 mg. of common baking soda! 

(6) Unknown variables. Even today, experimental results that seemel 
to be firmly established are being questioned because variables prev: 
ously unknown or unrecognized have come to light. For example, th 
vitamin requirements of the laboratory rat were worked out in literally 
hundreds of laboratories a number of years ago. Only recently has 
been realized that as much as one-half the calories ingested by the ra’ 
comes from eating his own feces. When a device that prevents thi 


C 
coprophagy (eating of feces) is used, the vitamin requirements har imy 


been found to differ significantly from those accepted in the past. 
B. Some Practical Considerations 

Introduction—The first important question to ask when you are designing 
an experiment is—‘What is the aim of this experiment?” All too ofter 
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at the conclusion of an experiment the facts revealed are not sufficient 
to answer the objective sought. Obviously, too, the experimenter should 
be thoroughly familiar with the work done in the field by other scien- 
tists. This will allow him to set up an hypothesis, however imperfect, 
that will help greatly in designing a meaningful experiment. 
Oftentimes, the wisest approach is to set up a simplified model ex- 


lly ix 


veriment. This one experiment often does not give the final answer 
sought, but it may point out a promising way to obtain the desired 
answer. Suppose we are suspicious of the chronic toxicity of a new 
active compound. We may feed the compound to a few rats for a month 
or so at one or two levels in the diet. If the rats thrive on it, probably 
it would be in order to set up a more elaborate study, involving many 
more animals, more levels of drug in the diet, and a much longer period 
of time. On the other hand, if all the rats die even though each receives 
daily only the amount of drug required to demonstrate biologic activity, 
the more complicated study would be unnecessary—because obviously 
we would not have a useful drug! 

Variables—As has been pointed out, scientists must work with the as- 
sumption that similar results will be obtained if the circumstances of two 
experiments are closely similar. In other words, a second experiment will 
verify the first one if the variables are the same in both cases. Unfortunately, 
often some of the variables are unknown or if known, are uncontrollable. 


f the Scientists try to be sure to recognize and to control variables when this 
pond® can be done. If uncontrollable variables are involved, the results of the 
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experiments must be recognized as true “under the conditions of the 
experiment.” Thus, conclusions drawn from the data obtained in experi- 
ments almost never can be said to be certainly correct. This explains 
why so many competent scientists disagree violently with each other’s 
scientific conclusions. 

Controls and Standards—Since variables cannot be controlled completely, 
it often happens that a somewhat different result will be obtained if an 
experiment is repeated. Fortunately, in most cases, this does not matter 
too much, because usually the answer sought is not in itself an absolute 
one. It may be a comparison with some standard—e.g., do patients re- 
spond best to drug A or to drug B? If this is the case, one of the two 
drugs can be thought of as a standard to which the other can be com- 
pared, If the experiment involves certain well known serum chemistry 
measurements, Versatol* is an excellent standard that will minimize 
the variables in the serum! If we wish to measure the activity of a new 
drug said to lower blood pressure, obviously we should control the 
experiment by giving some patients the active drug and some a placebo. 
In some cases, a single patient can serve as his own control—i.e., we 
may give him the drug for a week, followed by administration of the 
placebo for a week, and so on. 

Choice of Sample—The choice of a proper experimental sample is very 
important. If we wish to find out whether vitamin B,. is required by 
human infants, we should not select obviously healthy infants ingesting 
diets known to contain plenty of vitamin B,, as our experimental sub- 
jects. Rather, we should search for malnourished children who are not 


* Versatol is Warner-Chilcott’s trade mark for its normal blood chemistry standard and control. 
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receiving any, or at least not adequate amounts of, food of anima 


origin. (Vitamin B,, occurs in animal foods.) If we wish to establish the | 


standard level of hemoglobin in a certain locality, obviously it would 
be wrong to measure the level of this protein in the blood of sic 
patients in the hospital, ignoring the healthy people in the community. 

Re plication—I|t cannot be emphasized too strongly that important experi: 
ments should be repeated until reasonably constant results are obtained 
Our laboratory data books contain many examples of “famous first’ 
experiments! I’m sure that many of you do your analyses in duplicate 
and repeat determinations when you obtain values that are abnormal 
Human error and unknown variables cannot be minimized in any other way. 

Level of Significance—All experiments involve the possibility of chance. 
Crucial laboratory and clinical experiments should be set up with this 
possibility in mind, Often this is done best by designing the experimen 
with the aid of a biostatistician. His calculations will make it possible 
to determine the probability that the result obtained could be due 
chance rather than to the variable under study. In many biological and 
clinical experiments, the scientists attempt to utilize conditions and 
numbers of subjects so that the result will have a level of significance 
of 5 per cent or less. This means that, on the average, if the experiment 


were repeated 100 times, and if the results were due to chance alone, 5 (or 


fewer) times out of the 100 results identical with those observed in the firs; 


experiment would be obtained. 
C. A Case History 

Perhaps the best way to illustrate how scientists go about their daily 
work is to tell you the story of the discovery and development of a 
drug. The drug is Nardil,f a relatively new agent that is effective in 
treating mental depression. The first step involved collecting and evalu. 
ating certain scientific observations. The following things were known 
because they had been published in scientific journals by other scientists 

(1) When reserpine is injected into mice, the animals are profoundly de 
pressed for long periods of time. 

(2) When reserpine is injected into mice, the brain cells of the animak 
lose their ability to store, but not to synthesize, two substances known « 
serotonin and norespinephrine. 

An hypothesis involving the activity of serotonin and norepinephrine 
in the brain had been published. It was that serotonin acted in such: 
way as to cause sedation, whereas norepinephrine acted in such a waj 
as to cause mental stimulation. Obviously, if this hypothesis is true 
when reserpine is injected into mice, the resultant activity observe 
indicates that serotonin is present in excess—the stimulant effect of th 
norepinephrine is swamped out by the greater depressant effect of the 
serotonin. 

At this point, a new hypothesis seemed to be indicated. Serotonit 
and norepinephrine are known to be inactivated in the body by a 
enzyme, monoamine oxidase, present in many tissues of the body, i= 
cluding the brain. Presumably, then, when these two substances ar 
released from the brain cells of an animal that has received reserpine 


+ Nardil is Warner-Chilcott’s trademark for phenelzine dihydrogen sulfate. 
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they remain active only a short time—until they are destroyed by the 
enzyme. The new hypothesis was this: If, before the reserpine is 
injected, the monoamine oxidase present in the brain is inhibited or 
destroyed, reserpine might cause the animals to react in some new way. 
Now, this may strike you as being a rather incomplete hypothesis—it 
seems to say only that “something will happen.” This is true—but then 
the majority of the hypotheses used by the ordinary scientist in the 
laboratory are like this! 

Fortunately, another experiment done in 1952 for an entirely different 
reason indicated that a drug known as iproniazid was an effective inhibi- 
tor of monoamine oxidase. Accordingly, in order to test the hypothesis, 
mice were given this drug (used at the time in the therapy of T. B.). 
If these treated mice were given reserpine several hours later, instead 
of being depressed, they became hyperactive. This state of over-activity 
lasted for days—just as had the state of depression observed when re- 
serpine alone was injected. In other words, under these experimental 
conditions, the mice behaved as if they had an overdose of norepine- 
phrine in their brains. 

Now, reserpine is used in the treatment of excitable and mentally 
ill patients, and perhaps it is not too surprising that one of our scientists 
came up with a deduction. It was this: This drug, iproniazid, and per- 
haps other as yet unknown related ones, should be useful in treating 
patients who are depressed. It was not apparent whether reserpine also 
would be necessary if the patient already were depressed. 

This deduction was tested in the clinic, and sure enough, iproniazid 
was found to be very useful in treating depressed patients. It turned 
out that reserpine was not necessary for this activity. 

Unfortunately, it soon developed that the doses of ironiazid required 
to obtain the favorable results seemed to cause serious toxicity in some 
patients. This led to another hypothesis. It was that chemicals having 
the antidepressant effect of iproniazid, but without its serious toxicity, 
could be found. Accordingly, our chemists made a number of substances 
having some of the structural features of iproniazid, These substances 
were tested by our biologists. After a time, examination of the accumu- 
lated data indicated that one of these, now known as Nardil, was worthy 
of study as a potential drug. 

At this point, a number of scientists in several laboratories had to 
begin to accumulate experimental data and to set up hypotheses and 
deductions. Some of the problems to be solved were: 

1. What type of biological reaction did Nardil cause in the brain? 

2. Was Nardil sufficiently free of toxicity to justify giving it to large 
numbers of human patients ? 

3. Since Nardil had a bad taste and was somewhat unstable, could a 
way be found to make a suitable dosage form—.e., tablets (as it turned 
out)? 


4. Could we devise a method of manufacturing Nardil on a large scale 
at a price that was reasonable ? 

When all of these experimental investigations had been carried out, 
= found it possible to make two highly satisfactory deduction or pre- 
ictions : 
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(1) Nardil would be a relatively safe drug. 

(2) Nardil would be effective in the treatment of mental depression, 

As you know, or will have guessed, the clinical trials verified these 
predictions, and Nardil is widely used by doctors today. 

It is only fair to point out to you, however, that useful results often 
are found even if the hypothesis used in setting up the experiments was 
in error. This may be so in the story of Nardil. For example, when 
Nardil is injected into a mouse, the monoamine oxidase activity in its 
brain disappears in a few minutes. It requires two or three weeks for 
the animal to make a new supply equal to that he possessed before the 
drug was injected. We might predict, then, that a single dose given to 
a human patient would produce a similar immediate and long-lasting 
effect. Actually, Nardil is given three times daily for from three days 
to three weeks or so before a beneficial effect is observed. True enough, 
when an optimal clinical result is obtained, the dose is reduced—but 
often it is necessary to continue giving the drug for months before jt 
can be discontinued. (Fortunately, most non-psychotic depressed pa- 


tients recover.) Moreover, in the mouse it is necessary to follow the} 


administration of Nardil by the administration of reserpine in order to 
observe the obvious mental stimulation. This is not necessary in_ the 
human. Does Nardil act in the human by inhibiting the monoamine 


oxidase present in the human brain? We don't know! We do know that! 


Nardil was discovered by observing that it did inhibit the monoamine 
oxidase activity in the brains of mice! 
D. In Summary 

If, then, by scientific method we mean the way in which scientists go 
about their daily work, it consists of the following four steps: 

1. A study of experimental data collected either in the library or in 
the laboratory. 

2. Choosing certain of these data that seem to the scientist to be 
related to each other. The ability to make a proper chvice is the hall 
mark of the competent scientist. 


3. On the basis of these facts, setting up a scientific guess, or hy-f 


pothesis, that can serve as a springboard for making deductions or pre- 
dictions as to the outcome of future experiments. The ability to formu 
late significant hypotheses has been the hall mark of the scientific genius 

4. Finally, testing the deduction, and hence the hypothesis leading 
it, by experimentation. 

I am sure that these methods used by scientists will not seem new or 
strange to you—for, after all, are you yourselves not scientists? And 
did not you use the methods of the scientist in your laboratory only 
last week? 
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OPPORTUNITIES FOR APPLICATION OF THE SCIENTIFIC 
METHOD IN THE ROUTINE CLINICAL LABORATORY* 
ARTHUR L. BABSON, Ph.D. 


Warner-Lambert Research Institute, Morris Plains, New Jersey 


The function of the clinical laboratory is to provide the physician with 
tests and analyses that will aid in the identification and interpretation 
of disease states. It is the obligation of the laboratory to provide the 
best tests available, not necessarily the newest or the oldest. Therefore, 
it behooves the clinical chemist to be able to evaluate new tests with 
respect to accuracy, precision and clinical usefulness, and to be able to 
recommend their adoption or rejection. 

The scientific method, as it applies to the clinical laboratory, would 
demand the following of the individual: (1) a knowledge of the under- 
lying chemical and biological principles of an analysis; (2) an awareness 
of the variables which may be encountered in an analysis that could 
affect the results; and (3) an ability to devise methods of evaluating 
variations in methodology and determining the superiority of one test 
over another. 

The opportunities for research in the laboratory derive from the avail- 
ability of clinical material and professional assistance in correlating the 
results of clinical tests with pathology. This research would primarily 
fall into the following categories: (1) improvement of existing tests; 
(2) the evaluation of new tests as they appear in the literature; (3) the 
invention of new tests; and (4) the discovery of new applications for 
existing tests. Probably most clinical laboratories would be concerned 
only with the first two of these. To illustrate the type of experimenta- 
tion which can be done in the clinical laboratory, I will present some 
experiments done in my own laboratory. I will limit the presentation to 
experiments with serum enzyme determinations, because of their cur- 
rent importance and unique nature. 

In interpreting the results of an enzymatic analysis, it must be borne 
in mind that the analysis is a measure of a biological activity, not a 
substance. The answer is not necessarily a measure of the amount of 
enzyme molecules present but is a measure of how much work these 
molecules can do under the restrictions we have imposed on them. These 
restrictions are in the form of incubation time, temperature, pH, sub- 
strate concentration, etc. Changing any of these conditions will alter 
the enzymatic activity. 

Lipase, an enzyme which is elevated in the serum of patients with 
pancreatitis, presents some rather unusual problems for the analyst. In 
the first place, the substrate changes in composition during the enzy- 
matic incubation as the triglycerides are hydrolized to diglycerides and 
then monoglycerides. Secondly, the pH changes during the incubation 
due to the liberation of free fatty acids. To counteract this pH change, 
the system is buffered, but since titration of the liberated fatty acids 
with standard alakali is the measure of lipase activity, this very buffer- 
ing serves to preclude a sharp end point. Thirdly, a two phase system 


* Read before the Workshop on Research and the Scientific Method in Medical Technology, 28th 
Annual Convention of ASMT, Atlantic City, New Jersey, June 1960. 
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is involved in which the substrate is in the oil phase and the enzyme js 
in the water phase. In the method of Cherry and Crandall’, the substrate ' 
is an emulsion of olive oil which is not stable. The emulsion breaks 
down during the enzymatic incubation, thereby changing the surface 
area on which the water soluble enzyme can act. These three factors 
serve to complicate the kinetics of the reaction. Most enzymatic reac. 
tions are zero order reactions, i.e., the amount of substrate broken down 
is a linear function of time, at least until 5 to 10% of the substrate js 
used up. The relationship between incubation time and amount of lipid 
hydrolysis by the Cherry and Crandall lipase assay is shown in Figure ], 


EFFECT OF INCUBATION TIME ON CHERRY AND 
CRANDALL LIPASE ASSAY 


LIPASE UNITS 


HOURS 


Figure 1 
The effect of incubation time on the lipase activity of a serum sample containing added pan- 
creatic lipase. Lipase activity is expressed as ml. of 0.05 N NaOH for each incubation time. 


It is apparent that this reaction is not zero order for even a fraction of 
the 24 hour incubation time. More than % of the hydrolysis occurred 
during the first hour. The activity of various concentrations of pancre- 
atin is shown in Figure 2. This also illustrates the marked deviation 
from zero order of this enzymatic reaction. When lipase units were 
plotted against enzyme concentration, a straight line was found ona 
semi-logarithmic plot between 0.1 and 10 mg. pancreatin/ml. This means 
that the difference in activity between 0.1 and 1.0 mg/ml. is the same as 
between 1 and 10 mg/ml. Thus the Cherry and Crandall unit is an 
erroneous measure of lipase concentration. In our own research, there- 
fore, we use instead of Cherry and Crandall units what we call “pancre- 
atin equivalents” which are calculated by reference to the curve shown 
in Figure 2. 

In 1948 Boissonnas* published a lipase assay using as a substrate 

ween 20, a non-ionic surface acting agent which is a water soluble 
ester of lauric acid. The water soluble characteristics of this substrate 
would presumably obviate many of the difficulties encountered with 
emulsified substrates. Indeed, when we assayed a dilution curve of 
pancreatin with this method, the activity was found to be a straight 
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LIPASE UNITS, BOISSONNAS ASSAY 


BOISSONNAS 


i i fk sill 
08 | 2 5 © 20 $0 


PANCREATIN, mg/mi 


LIPASE UNITS, CHERRY & CRANDALL ASSAY 


Figure 2 
The lipase activity of pancreatin (3 x U.S.P., Wilson & Co.) in serum by the Cherry and Crandall 
and Boissonnas assay methods. The activity of the serum alone was subtracted from the total in 
each case. 


line function of the concentration. This is shown in Figure 2 as a 
exponentially-shaped curve on the semi-logarithmic plot. It is apparent 
from the curve that this substrate is quite insensitive to lower concen- 
trations of pancreatin as compared with the Cherry and Crandall assay. 
On the other hand, it was noted that normal serum with less than 1 
Cherry and Crandall unit per ml. gave quite large titrations with the 
Boissonnas assay. In an attempt to explain this discrepancy, we followed 
a lipase purification as outlined by Boissonnas* with both assay methods. 
The data expressed in pancreatin equivalents per mg. nitrogen are 
shown in Table I. The pancreatin starting material had, of course, the 
same activity by both methods in pancreatin equivalents. The final 
solution gave a nine-fold purification by the Boissonnas assay, a figure 
which was in very close agreement with data of Boissonnas. On the 
other hand, when the activity was followed by the Cherry and Crandall 
assay, it was found to have been decreased by a factor of four during 
the purification. Thus it is apparent that these two assay methods do 
not measure the same type of activity. Probably the Boissonnas assay 
measures a non-specific esterase and not pancreatic lipase, and there- 
fore would be of no value in the diagnosis of pancreatitis. 


TABLE |! 


THE LIPASE ACTIVITY OF VARIOUS FRACTIONS OF A LIPASE PURIFICATION 
Activity in Pancreatic Equivalents /mg. N 


Fraction Boissonnas Cherry & Crandall 
Pancreatin 10.8 10.8 
Initial Extract 14.9 98 
Final Solution 91.9 2.8 


With respect to acid and alkaline phosphatase, pH is probably the 
most important parameter to control and for different reasons for the 
two enzymes. Serum alkaline phosphatase is an enzyme or enzymes 
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which is quite stable over a wide pH range, but the activity of whic, ! 
is markedly effected by changes in pH. This enzyme has a very sha 


exp 
size 
pH optimum at about 9.6. Serum acid phosphatase, on the other hand. left 
and this would include both prostatic and erythrocytic acid phosphatase 


has a broad pH optimum around 5 but is destroyed very rapidly a a 
alkaline pH’s. The effect of serum pH on acid phosphatase activity jg a 
illustrated in Figure 3. In this experiment, pooled serum to which had } diu: 
been added prostatic acid phosphatase was adjusted to various pH’s Fiat 


and held at 25° C. At intervals the samples were assayed for acid phos- ph 
phatase by the method of Shinowara, et al.® It is seen from the cal T 
that as the pH of the serum was elevated above 7.8 the acid phosphatase ¢ Fig 
became more and more unstable. Indeed, at pH 8.46 only 306 of the & wa: 
initial activity remained after 2 hours. Thus it is extremely important pH 
in acid phosphatase analyses to maintain the serum at a relatively low pH, | sur 
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Figure 3 
The effect of serum pH on the stability of prostatic acid phosphatase. 

The pH of serum after it is drawn tends to go up due to the loss oi 
carbon dioxide. Freshly drawn serum has a pH of around 7.6. If unpro- 
tected it will go up quite rapidly during the first few hours and reach 
a pH of about 8.5 or more overnight. The simple expedient of storing 
serum in small stoppered tubes rather than in large unstoppered tubes 
will prevent much of this pH change. This is shown in Table II. In this; 

TABLE 
THE EFFECT OF OVERNIGHT STORAGE CONDITIONS ON SERUM pH 
| ce. of Air pH of Serum in 
| Above Serum | Stoppered Tube | Open Tube The 
Peaks 1.5 8.04 8.26 
Rega; 7 8.12 8.34 
25 8.21 8.53 vii 
* Av 
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experiment we added 2 ml. of pooled serum with a pH of 7.98 to 3 
sizes of test tubes, half of which were stoppered and half of which were 
left open. After standing overnight in the refrigerator, the pH of the 
various sera were measured. In the small stoppered tube the pH was 
practically unchanged, while in the larger open tube it had increased 
over 0.5 pH units. Another method we have found useful is to add diso- 
dium citrate to the freshly drawn serum at about 10 mg/ml. This imme- 
diately lowers the pH of the serum to about 6.5 at which point the acid 
phosphatase is quite stable. 

The effect of serum pH en alkaline phosphatase activity is shown in 
Figure 4. In this experiment a serum with elevated alkaline phosphatase 
was adjusted to several pH’s between 7.50 and 10. We purposely used 
pH’s that were above the physiological range such that we would be 
sure to get points on both sides of the pH optimum of the enzyme. The 
adjusted sera were assayed for alkaline phosphatase activity by a modi- 
fication® of the Bodansky* procedure and the quantitative Phosphatab* 
method of Klein, et al.* The Phosphatab activity is in terms of Bodansky 
units for comparison. Two facts are apparent. First, the veronal buffer 
of Bodansky at pH 8.6 is at the wrong pH for optimum enzyme activity. 
Secondly, this buffer is too weak to counteract changes in the serum pH 
and thus maintain the pH of the reaction mixture at a constant level. 
In the physiological range of serum pH, the method of Klein, et al. 
showed a variation in activity of only 7% while a variation of 47% 
was obtained with the Bodansky method. This experiment was repeated 
limiting the pII to the physiological range but extending the experiment 
to include the assays of King and Armstrong,’ Shinowara, Jones and 


EFFECT OF SERUM pH ON ALKALINE PHOSPHATASE 


ACTIVITY 
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Figure 4 


The effect of serum pH on alkaline phosphatase activity. The vertical lines denote the physiologi- 
cal range of serum pH. 


* Available as PHOSPHATABS (alkaline)—patent pending —from General Diagnostics Division, 
Warner-Chilcott Laboratories, Morris Plains, N. J. 
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Reinhart® and Bessey, Lowry and Brock.* These assay methods are aj 
different with respect to the pH and buffering capacity of the buffer 
The data are shown in Table III. The Bodansky assay, greatest affected 
by the serum pH, uses a weak veronal buffer at too low a pH. The assay 
of Shinowara, et al. uses the same weak veronal buffer of the Bodansky 
but at a higher pH. Thus the buffering capacity is not increased but the 
pH is more optimum, resulting in less variability. The King-Armstrong 
assay employs a stronger veronal buffer, the pH of which again is below 
the optimum for the enzyme. The assay of Bessey, Lowry and Brock 
uses a glycine buffer which is quite strong at the pH used. The decrease 
in activity noted with increase in serum pH results from the fact that 
the pH of this substrate is around 10.3 which is higher than the optimum 
for the enzyme. PHOSPHATABS (alkaline) employs a strong tris 
buffer designed to give a reaction mixture pH with serum of 9.6, and the 
assay of Klein, et al. was found to give the least variability in activity 
with variation in serum pH. 


TABLE ili 
EFFECTS OF SERUM ol on ALKALINE PHOSPHATASE ASSAYS 
Method pH 7.6 pH 8.2 pH 8.8 Change 
King-Armstrong 18.3 20.2 | 22.5 23% 
Bodansky 6.9 8.3 9.6 | 40% 
Shinowara, et al. , : 9.6 11.8 12.1 26% 
Bessey, et. al. p | 6.4 6.0 5.8 10% 
Klein, et al.. . 8.2 | 8.2 8.0 2%, 


These three examples should serve to illustrate the application of 
the scientific method to a clinical analysis: a knowledge of the under- 
lying chemical and biological principles, an awareness of the variables 
which may affect an analysis and the ability to devise methods of evalu- 
ating variations in methodology. Always be on the lookout for new 
methods and new ways to improve old methods. But be wary of adopt- 
ing a new method routinely until you are convinced of its validity. To 
paraphrase the advise of Polonius to Laertes, “Be the first by whom the 
new is tried and yet the last to cast the old aside.” 
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PROBLEMS IN VALIDATING RESEARCH* 


STEPHEN J. KOZIOL, Manager, 
Clinical Investigation, General Diagnostics Division, Warner-Chilcott Laboratories, 
Morris Plans, N. J. 


May I preface my remarks by saying that each of us, on a very daily 
basis, validates the results of research through the procedures run jp 
the clinical laboratory. Most of the procedures are valid. Valid because 
the data obtained through each determination is that which we antici- 
pate as a result of the original publication—or to put it another way— 
we know the test will work each time it is run. 

At the same time, as Dr. Arnow has mentioned earlier, “Some hypotheses 
have persisted so long and seem so obvious to us that we are willing 
to call them laws of nature, and in fact, are willing to believe in their 
absolute truth.” This same feeling, I am sure you will agree, persists in 
many laboratories. Some methods and techniques still enjoying very 
wide use were developed around the turn of the century or shortly 


only way to do it—or—we have been doing it this way for such a long 
time it would take complete re-training or everyone would be confused, 
Many of these old techniques have satisfied a need—but can we, as 


more accurate and useful knowledge—and at the other extreme, should 
we accept every new test or technique that comes down the pike just 
because it is new? Obviously not. Somewhere there is a middle ground 
where the laboratory drops something old when it can be replaced by 
something that can be more useful. 

Each of us, as laboratory workers, has a real interest in research. 
Research, I would like to define, as the use of prior knowledge, reason, 
and imagination to create a hypothesis. The evolution of this hypothesis 
to theory, upon which can be built the cornerstone of experimental 
method through which, by diligent application of effort, one can reach 
a logical and proveable conclusion. Academically and technologically, 
we are becoming better equipped to take this direction as each day 
goes by. Let us explore the avenues open to us. The progress, the 
evolution, the very existence of the clinical laboratory, depends upon 
all forms of research—pure research into the basic sciences as well as 
development and clinical research. 

Our area, I’m sure you will agree, takes us into the area of develop- 
mental and clinical research. The area that creates new methods and 
procedures leading to better laboratory practice, giving the clinician 
better information to pin-point patient disorders and help in correcting 
them. How are these methods and procedures evaluated and validated 
so that continuing development can ensue? Francis Bacon, one of the 
fathers of modern scientific thought has stated, “The scientific man 
has in fact to practice two mental processes, the making of a discovery 
and the demonstration of its truth. Essentially, the two processes are 
distinct and the one might be largely developed while the other is in 
a state of relative arrest.” 


* Presented before Workshop on Research and The Scientific Method in Medical Technology, 
28th Convention of ASMT, Atlantic City, New Jersey, June 1960. 
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thereafter. The remark is not too infrequently heard—that this is the | 
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The demonstration of the truth mentioned by Bacon is required to 
prove the validity of research. The demonstration of proof is perhaps 
one of the most important systems of scientific checks and balances. 
Only by applying these checks and balances to each other—objectively 
—can the truth, the validity of research be distilled by us. How do we 
go about this? When a discovery is made, from experiment right 
through to conclusion, we apply for proof, Proof from our colleagues, 
hoping they will validate the work, A communication is prepared and 
we publish. 

The structure of the study usually follows a classical form. Through 
the use of prior knowledge, a hypothesis is formulated and an attempt 
is made to prove or disprove it. Experiments are performed, the data 
organized, and eventually a communication is prepared. It is through 
this communication that we let the reader know—the purpose of the 
work, the manner in which it was performed, the data that was obtained, 
and, finally, an interpretation of the results—that is, what do they mean? 
The format of most scientific communications is generally the same. 
They usually open with an introduction to what has preceded, and an 
indication of a need. There should also appear a clear and explicit 
statement of the purpose of the work. Why was the study undertaken— 
what is it intended to show? The next section is by far the most impor- 
tant, for it is here that the methods are defined, The methods by which 
the results were obtained. Very often we have a tendency of making 
many assumptions, the most dangerous one is—that other investigators 
have the same background and knowledge and will be perfectly capable 
of duplicating the results without the need of outlined specifics. We 
must not assume. .\ great deal of care and detail should be devoted to 
the presentation of methods and materials, for this is the point that can 
be most important in validating the results of research. In this section 
of the communication, specific and detailed instructions should be in- 
cluded for the performance of each phase. Such information as the 
source of purity or grade of the chemicals used; have other lots from 
the same source been used; has the same chemical from other sources 
been used? At times, such things as temperature, humidity, barometric 
pressure can be important factors. Complete records should be kept 
during the experimental period. It is just as important to indicate in 
the communication, those conditions which do not affect the outcome 
of the experiment as it is to define those that do. 

The next section of the communication should deal with the data 
obtained by the use of the methods and the materials outlined. The 
data should be presented in a clear and concise manner. This can take 
many forms. You all know and have used these forms. They can include 
simple tables—charts—bar graphs—distribution curves—or a combina- 
tion of several that will give the clearest possible presentation. When 
applicable, a statistical analysis should be done. When such analyses 
are performed, the specific formulae used should be given. 

The next sequence deals with the conclusions drawn as a result of 
the experimental data. The inclusion of subjective or emotional bias or 
any other fallacy of faulty reasoning should be assiduously avoided. 
This is then the map, too, for all future travelers down the trail of this 
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experimentation. Like the explorer, the original investigator must blaz 
his trail accurately—objectively—so that others may follow and the | 
future may be built. 

Once having accomplished an objective piece of work, and it has 
been communicated through a publication, it becomes time to demon. 
strate its truth. Truth in the sense, can other investigators duplicate 
the data. Before attempting to duplicate the work, the validating jp- 
vestigator should clearly understand the purpose of the original study, 
What was it intended to show? With this clearly in mind, the validating 
investigator can examine the methods and materials. Is their source, 
grade, purity, availability, clearly outlined? If some have to be prepared 
in the laboratory, is there a method for their preparation and a technique 
to determine proper preparation included? Are the specific conditions 
under which the experiments were carried out clearly defined? Is the 
data clearly presented and understandable? Are there facilities and 
equipment as specified in the original communication available? In at- 


tempting to duplicate, to validate the results of another investigtor, 
the methods, materials, and techniques should be exactly the same as 
those defined in the publication by the original investigator. The data 
should of necessity bear out the conclusions for which they are the basis. 
All too often we find the introduction, the purpose of the work, the 
results and summary read, but the data taken for granted or completely | 
ignored. When an experiment is performed by two different individuals 
using identical methods, reagents, and techniques, they should get the 
same data. Anything beyond this may be open to discussion and dis- 
agreement. 

When individuals of different backgrounds and training objectively look 
at the same data, they examine it in the light of their own knowledge and 
experience. They may come up with entirely different impressions and in- 


terpretations. These may be due to many reasons, on of which may bea 
difference of opinion on the original hypothesis. Another may be due to 
fallacies having been introduced by faulty reasoning. When this occurs, 
and it can be established that one of the many variables that mest be accounted 
for in the experiment has not been controlled or evaluated, the entire experi- 
ment must be re-evaluated in the light of the new information. The data that 
is then obtained may be used for the conclusions and substantiation of the 
hypothesis. 

In advocating the validation of research, I do not mean to imply any dis 
honesty or irresponsibility on the part of the investigator. As mentioned 
earlier, it is a system of checks and balances. All too often we hear of 7 
technique that will work in one laboratory and will not work in another. 
The attempt is being made to see that all techniques work in all laboratories 
There is an ever-growing interest in this field. Some professional organiza 
tions have already taken an active part in it. One group of professional 
chemists has set up the mechanics for this type of work. When an author 
submits a new technique for consideration and adoption, it is evaluated 
independently and objectively along with the current used technique. Each 
validating laboratory sends in its report and recommendation. These reports 
are then evaluated and a final recommendation made. Should the newly- 
submitted technique offer advantages over what has been available 
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the past, a recommendation is made to adopt the new test as the official test 
for that particular determination. This is in no way meant to discourage 
research into new techniques. I believe you will agree with me that it will 
discourage the presentation of inferior techniques or techniques that are only 
just as good. I’m sure you'll agree with me it will stimulate research into even 
better methods, for the better method will become the official method, but 
only until a still better method is found. 

Still another group of professional chemists has approached the problem 
in another way. During the past few years published clinical laboratory 
methods have been examined. They have been submitted for consideration 
by a responsible member and have been checked in other laboratories. These 
methods have then been complied into published volumes. They may not be the 
best available method. However, if performed as indicated in the publications, 
the laboratory can be assured of getting reliable results, 

Some of the European publications have approached this problem in a 
different and unique manner. When a paper is published in the journal, and 
another investigator takes issue with what has been presented, he may write 
a letter to the editor, stating his position and requesting an explanation or 
clarification. This letter is published in the journal and it becomes part of the 
literature. The original author may then reply again as a letter to the editor, 
which is published. The reader has before him both sides of the controversy. 
We have been following such a series for the past eight months, and have 
been watching both sides of the argument. This discussion in print has con- 
cerned only the validity of the thinking used to draw conclusions in the 
original publication. 

We here in the United States, to the best of my knowledge, do not have 
such an opportunity. The best we can possibly hope for when we disagree 
with a publication, is to publish again. There then are many publications to 
follow, and it becomes difficult to follow a controversy. From an examination 
of the literature it would appear that it is a great deal easier for a validating 
investigator to publish the results of his work when they confirm the original 
publication, then it is for a validating investigator to publish work that dis- 
agrees with another. 

We in the General Diagnostics Division are extremely conscious of the 
responsibility and the need for valid research. For this reason a department, 
a Department of Clinical Investigation, has been established whose sole re- 
sponsibility is that of validating research. To the best of my knowledge this is 
the only department, as such, specializing in laboratory methods, that exists 
in the organization of the many manufacturers and suppliers to the clinical 
laboratory. The responsibility we feel is so great, that even though our own 
research facilities may be at least as good as the best, we demand that every 
new reagent or technique that is evolved from these laboratories be subjected 
to the rigors of validating investigators and research. Months, and usually 
years, are spent in this type of work prior to general availability of a new 
technique. In almost every instance, a cross section of the laboratory popu- 
lation works in this validating program. When finally a publication is pre- 
sented, and a new tool for the laboratory is made available, it should never 
be said generally: “It works in your lab but not in mine!” It has worked in 
labs just like yours and it can work in yours. This type of validating research 
provides another important function. Often in the process of this research, 
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a distant laboratory may be faced with a problem that may not have beep 
encountered before. Several such instances have occured. I would like to tej 
you about a few just to illustrate the points I have made. 

Recently, in a study that was designed to determine the most effectiye 
method for the control of anticoagulant therapy, a most interesting phe. 
nomenon was observed. One of the reagents required was barium-sulphate 
adsorbed plasma. In an attempt to keep the system as constant as possible and 
have the highest purity of reagents as one could get, the plasma was adsorbed 
several times with barium sulphate. When an attempt was made to check 
it, the plasma was found to have lost all its activity. Further study showed 
that only one adsorption on the barium sulphate gave the best activity. In this 
instance, a highly “purified” plasma, supposedly, was not as good as one “not 
quite so pure.”—The most frequent problem encountered in validating re. 
search is just the opposite. The questionable purity of reagents makes validat- 
ing difficult, as the following example will show. 

A reagent was prepared which had a known concentration of cholesterol, 
This was sent to many validating investigators. Their recoveries were as 
varied as the various parts of the country where they worked. There was one 
consistency, however, in all their results. They were all consistently high. 
It was logically impossible to get more out than one puts in—so the start of a 
project was in sight. Many laboratories worked on the problem and the notes 
I shall make are a compilation of the variables from them all. All of the 
reagents used in the many cholesterol methods were carefully examined. The 
cholesterol—crystalline cholesterol used as standard—was examined both by 
infrared and by melting point determinations. The materials available had 
varying purities. The cholesterol finally used, had to be re-crystallized several 
times (four times out of 95% ethyl alcohol and finally once out of absolute 
alcohol) in the laboratory. Following this re-crystallization, the cholesterol 
than had the physical characteristics it should have had, These crystals had 
to be stored in a vacuum dessicator and new standards prepared at regular 
intervals. When a standard was prepared, its activity was recorded every day. 
When a new standard was prepared, it was compared to the old before being 
put into use. It was also learned that upon standing for 48 hours, these 
cholesterol standards lost about 15% of their activity. When a new standard 
was prepared, it was allowed to stand for 48 hours before being put into 
use. Following this original decrease, the activity was constant for 30 days. 
Using the various cholesterol techniques validating investigators also dis- 
covered that the reagents and reactions that are currently being used as well 
as some new ones that are being proposed, are not specific for cholesterol. 
They are affected by many compounds, including bilirubin—steroids—vita- 
mins—as well as many other substances that are still not identified. Unless 
the technique uses some form of purification to remove some of the contami- 
nants, erroneously high values will result. This purification can take the form 
of an extraction step or perhaps a precipitation step. During these studies it 
was learned that the purity of the glacial acetic acid used was extremely 
important. Upon standing and exposure to light, acetic acid can break down 
to glyoxal, which will react with tryptophane in serum to give apparently 
higher cholesterol values. After the elucidation of all these variables which 
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can influence the test, but which do not always occur, and by using techniques 


fessionals that you are. 


to control these variables, each of the validating investigators had no problem. 

This then, perhaps illustrates the function of validating research and some 
of the problems that one encounters in such work. A concentrated effort 
should be made to see that a method or technique can work in every laboratory 
that follows the published procedure. The only way to know whether it will or 
not is to have other investigators take the published procedure and attempt 
to duplicate it—that is—to validate the research. It is extremely important 
to discern whether every bit of information necessary to perform the experi- 
ment has been presented. Research in its broadest aspect—in every field 
and every form—encompasses three facets. These are : experimentation, com- 
munication and understanding. We, through the Department of Clinical In- 
vestigation, hope we can stimulate you into further experimentation, clear and 
precise communication, which can lead to a better understanding of the pro- 


Tissue Technologist: ASCP registered or eligible. 
At least five years experience. Excellent posi- 
tion as Supervisor of Routine and Special Pro- 
cedure Laboratory in a 316 bed hospital and 
clinic in Eastern Pennsylvania. Some knowl- 
edge of histochemistry desirable. Salary com- 
mensurate with education and experience, On- 
duty meal, paid holidays, 3 weeks vacation, 
Blue Cross and other fringe benefits. Write: Dr. 
Joseph C. Sieracki, Director, Dept. of Pathol- 
ogy Geisinger Memorial Hospital and Foss 
Clinic, Danville, Pennsylvania. 


Laboratory Supervisor: Challenging position of- 
fering excellent advancement opportunity in 
one of Chicago's most modern and expanding 
hospitals, M.S. in chemistry plus at least 3 
years clinical laboratory supervisory experience 
required. Prefer A.S.C.P. registration. To su- 
pervise clinical laboratory staff and be respon- 
sible for control and development of test pro- 
cedures, Reports to Chief Pathologist. Excellent 
starting salary. Liberal employee benefit pro- 
gram includes retirement program, free life in- 
surance and free Blue Cross. Replies will be 
considered confidential. Contact: Personnel Di- 
rector, Louis A. Weiss Memorial Hospital 4646 
North Marine Drive, Chicago 46, Illinois. 


Medical Technologist for expanding, 250 bed hos- 
pital located on Chicago's north shore near 


orm 
it 

rely 
wn 


itly 
‘ich 


parks and beaches, Excellent working condi- 
tions in well equipped, modern laboratories, 
headed by two full time pathologists. 40 hour 
week, no night call, starting salary for ASCP 
Technologists $405 per month. Liberal employee 
henefits program includes free Blue Cross, free 
life insurance, free uniform laundry service and 
t retirement program. For more information, 
write Personnel Director, Weiss Memorial Hos- 
pital, 4646 North Marine Drive, Chicago 40, 
Illinois. 


MEDICAL TECHNOLOGISTS WANTED 


Wanted: One Chief ASCP registered Medical 
Technologist and two ASCP registered Medical 
Technologists; new 157 bed hospital fully ac- 
credited; modern laboratory fully equipped to 
do all lab procedures. Good starting salary with 
annual increments plus call pay. 40 hr. week 


with 2 weeks paid vacation, 12 days sick leave, 
and 6 paid holidays annually. Housing avail- 
able for female employees. Group insurance and 
eredit union membership available. Recrea- 
tional facilities abundant. Famous Sun Valley 
only 2 hours distance by auto. Apply Raymond 
L. Tate, Asst. Admin., Magic Valley Memorial 
Hospital, Twin Falls, Idaho. 


Laboratory Technologist, ASCP certified or eligi- 


ble, wanted for career opportunity in all-pur- 
pose medical group in up-state New York, 40 
hour week; liberal benefits program; salary 


commensurate with training and experience. 


Rip Van Winkle Clinic, Hudson, New York. 


Two (2) Medical Technologists, MT (ASCP) for 


180-bed modern hospital. Excellent and modern 
laboratory with two full-time pathologists. 
Summer paradise area and ski resort. Starting 
salary $4,650.00, increments, 40 hour week, 
extra pay for night call, 3 weeks vacation after 
first year, 4 weeks thereafter and other fringe 
benefits, Contact Dr. Harold H. Joffe, Patholo- 
gist. Municipal Hospital, Virginia, Minnesota, 
giving full details. 


Registered Laboratory Technologist (ASCP) reg- 


istered or eligible. Male preferred. JCAH ap- 
proved. Apply in writing only to Administrator, 
Annie M. Warner Hospital, Gettysburg, Pa. 


Registered Medical Technologist, ASCP preferred. 


37% hour week. Excellent working conditions 
aud fringe benefits. Minimal call. The Suburban 
Cook County Tuberculosis Sanitarium District, 
55th Street & County Line Road, Hinsdale, Illi- 
nois, 
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“PUBLIC HEALTH BENEFITS FROM INCREASED CLINICal 
LABORATORY INQUIRY’* 


LEONARD A. SCHEELE, M. D. 


Senior Vice President, Warner-Lambert Pharmaceutical Company, 
Morris Plains, N. J. 


Miss Gallaher, members of the American Society of Medical Tech. 
nologists, friends—during your 1958 convention, I had the very grea 
privilege of addressing your opening session. That year was, in many 
ways, a turning point for Medical Technology as a profession. It is ap 
honor to be asked again—after the wonderful advances your profession 
has made since then—to point some directions which the research. 
minded members of the profession of Medical Technology might now 
look toward—directions whose first paths are available every day jn 
your work as teachers, as students, and as practicing scientists—and 
directions which afford potential for major contributions by medical 
technologists to solution of public health problems in this country and 
throughout the world. 

As an intimate of these public health problems and of your profession 
for many years, I hope today to stand in the role of a “matchmaker’— 
to attempt to bring together some of our vast unsolved problems in 
public health which cry for new approaches and increased attention— 
to bring these problems together with your own enthusiasm, brain 
power, and opportunity for contributions. 

I understand that your annual banquet and presentation of awards 
will take place tomorrow night and that many awards will be presented 
for papers of outstanding merit. I understand, too, that the number of 
papers eligible for consideration for awards—and their quality—has 
been increasing considerably over the years so that the task of judging 
winrers becomes increasingly difficult for your Awards Committee. | 
look forward to the day when another awards committee may present 
its award for research in medicine by a medical technologist or group of 
them. The committee which I would most like to make this award would 
be one like one of the Laskes groups, or let’s shoot for the moon, the 
Nobel Group. 

The last Nobel Prize in medicine for research in an area of vast public 
health significance was granted in 1954 to Weller, Robbins and Enders 
for their work on polio virus. And the award before that was in 1951 
to Theiler for his work on yellow fever. I believe that it is of great 
significance to you that these studies, like many major public health 
studies before them, were for work performed in the laboratory, on 
material from patients. This work facilitated the control of diseases 
which were annually taking the lives of a great number of human beings. 
I believe it is significant, too, that these contributions were in the area 


attention was directed for half a century. 
As a result of the contributions of these men and their predecessors 
and successors, infectious diseases have been lowered in rank so that 


* Presented before the Workshop on Research and the Scientific Method in Medical Technology, 
28th Annual Convention of ASMT, Atlantic City, New Jersey, June 1960. 
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of Microbiology and Infectious Diseases on which most public health® 
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they are no longer the leading causes of death in the United States 
today. Now, other diseases, which afflict a large part of our growing and 
aging population cause the greatest discomfort and unhappiness and 
account for many deaths. I refer, of course, to chronic and crippling 
illnesses. These problems are crying out for solution, as you know from 
your own experience. 

’ The alert medical technologist is in an excellent position to detect 
unexpected evidence of abnormality—signs which usually are not inten- 
tionally looked for. You are in an excellent position to make such obser- 
vations as you do your regular work. In the small community hospital 
there is this advantage—the medical technologist can often recognize, 
by personal contact, the patient re-admitted several years after a pre- 
vious hospital study, with a chronic disease whose early warning may 
have been given in observations years before—observations not then 
thought to be significant. 

I have said that the medical technologist of today and tomorrow is 
in an unsurpassed position to contribute to the advancement of public 
health. Now, I would like to go more deeply into today’s areas of public 
health need and describe a few of the possibilities for research by medi- 
cal technologists. Possibly a take-off point for research areas would be 
to take those gross areas which have been recognized by the United 
States Congress when it established the National Institutes of Health 
in Bethesda, Maryland. The gross areas, each centered in an Institute 
are: Allergy and Infectious Diseases; Heart Disease and related ills; 
Cancer; Arthritis and Metabolic Diseases; Dental problems; Neurology 
and Blindness; and Mental Health. On the surface, the names of some 
of these Institutes may sound far afield from the work of the medical 
technologist. But I have said I have come as a “matchmaker’”—to point 
up some unsuspected interests that you may have or could develop in 
these areas. 

Allergy and Infectious Diseases have been grouped together because 
today’s scientists believe that they share a common base in antigen- 
antibody or immunological approaches. Hay fever, asthma, skin sensi- 
tivities are among the common ailments of man. Certainly, during the 
hay fever season, specimens drawn for routine serology are often 
taken from individuals with the characteristic sneezes, wheezes and 
runny noses caused by this common allergy problem. Despite the fact 
that the purpose of your serological testing may lie in study of a totally 
different problem, one might try to find serological tests and approaches 
to this and other allergy problems. These would be helpful in improving 
our understanding of these problems and in their prevention. 

In another area closely related to this—only within the last decade 
have we come to recognize the frequent association of cerebral palsy in 
children with Rh incompatibility in the mother. This is a good example 
of how a laboratory procedure has aided medical knowledge. 

Because routine serological and routine immunohematological testing 
are performed today on such a wide cross section of our total popula- 
tion—a development of the last decade or so-—you have in your hands, 
the possibility of gaining valuable information on relationships between 
these determinations and the common diseases of mankind. An example 
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of a recent finding of this type is the association of the “A” Blood Type 
more frequently than any other type, with peptic ulcer in males which 
may lead to new research approaches to this disease of civilization, 

Each of these new observations—Kh incompatibility in the mother 
associated with some cases of Cerebral Palsy—a specific blood type 
being identified with peptic ulcer patients—serve as the basis for re. 
search and you may be able to open doors in other diseases by relating 
your careful observations with clinical reports. 

The problems of heart disease and its allied conditions, kidney dis. 
eases, and vascular disturbances in general, represent one of today’s 
most challenging areas of research. In dealing with any problem sue. 
cessfully, one must first define it and proceed, when possible, to clarify 
the cause. In heart disease, most causes, other than streptococcus infee. 
tions, remain to be proven. The interest in increased blood cholesterg 
levels and their possible role in the development of atherosclerosis has 
been complicated by the inadequacy of methods for measuring choleste. 
rol levels. The development of more accurate and precise methods of 
measurement, and of simpler methods, checked daily by adequate meas- 
ures of control in the clinical laboratory, could be a major contribution 
to the understanding of cholesterol’s role in cardiovascular disease. 

Another major need is the development of specific tests to enable 
recognition of biochemical changes signalling future heart disease . .. 
so that adequate preventive measures may be instituted. Such tests may 
already exist among the professional tools you use daily, but they 
haven't been recognized and have never been applied to this specific 
problem. The development of this application might, one day, save many 
lives. You can help here. 

In kidney disease, traditional screening methods, such as that for 
albumin in urine—although indispensable to modern medical practice— 
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have provided little information on the variety of kidney problems 
which affect large population groups. Newer tools for measurement— 
flame photometry for electrolytes—Warner-Chilcott’s recent development 
of a simple paper test for urea nitrogen—now permit finer characterization 
of biochemical differences in different types of kidney and electrolyte dis- 
turbances. Because of their very newness, the application of these and other 
“tools” on a large scale is just beginning. Reports on your observations of 
their use can be helpful. 

The cancer problem is one of the most publicized of all. Here, causes 
remain to be defined. There is scientific disagreement over a question 
like the causal relationship of heavy cigarette smoking to lung cancer. 
Recently a great deal of attention is being focused on viruses as a cause. 

There is need for more information, with elaborate biochemical studies 
in large patient series. We especially need tests for the early diagnosis 
of cancer. Such tests are badly needed, not only to indicate that cancer 
is present somewhere in the body, but also to specifically pinpoint the 
organ or tissue affected. It may then be possible to give local treatment 
after appropriate confirming diagnosis by a qualified pathologist. And, 
as in cardiovascular diseases, we need tests that will allow us to predict 
a tendency to malignancy years before it develops. Hopefully, in cancer, 
as in nutritional deficiencies, we may then be able to prevent the dis- 
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ease. There are untold opportunities for medical technologists to work 
on these problems and make major contributions. 

Mental health is one of the problems that the technologist ordinarily 
sees as very far removed from his or her daily work. The dramatic effec- 
tiveness of tranquilizers and antidepressants—as Dr, Arnow illustrated 
in his talk this morning—are bringing medicine today away from reli- 
ance primarily on psychoanalytic study and treatment methods to a 
realization that physiological and biochemical disturbances play impor- 
tant roles in mental illness, and that chemotherapy offers therapeutic 
help to many patients. Mental disease, today, hospitalizes one in every 
eight of our citizens. Extensive laboratory facilities are just not available 
in our large mental institutions. Less than 50 percent of mental hos- 
pitals, over 500 beds, operate clinical laboratories today, and usually 
the laboratory tests they offer are limited. The application of many of 
the tests which those of you here today use routinely to mental patients 
in an effort to discover significant differences in the disturbed patients, 
as against normal individuals, is a wonderful challenge to the profes- 
sional technologist. 

The National Institute of Arthritis and Metabolic Diseases handles 
research into nutritional diseases and into diseases caused by basic 
metabolic defects and endocrine disturbances, among many others. 
Taking endocrine diseases alone—as an example, simplified methods of 
steroid testing and the application of steroid tests to wider population 
groups can provide valuable information needed to understand many 
diseases. 

Dental diseases certainly sounds like problems far afield from your 
work. They are problems in which you do have a role to play. Let me 
point to some of the ways. The application of some of the important 
tests for bone formation to saliva may provide significant information 


on the environment of the health of the decaying tooth. For example, 
Phosphatabs are being employed in studies of the alkaline phosphatase 
content of saliva; preliminary observations show that this enzyme is 
present in normal saliva and may be reduced in individuals with a sig- 
nificant tendency to caries. As methods become faster and simpler, tests 
for calcium, phosphorous and for enzymes, in large numbers of indi- 
viduals, may prove helpful. Tests for differences in the levels of these 
constituents where fluoridated water is available might also prove valu- 
able. 

Finally, the area of neurology and blindness, too, is available for the 
attention of the sympathetic, research-minded technologist. A significant 
discovery in this area related to your own work, and made within the 
last decade, was that premature infants frequently suffered detached 
retinas and blindness as a result of receiving oxygen in their incubators. 
The entire field of study of metabolism in infants and children and in 
adults too, especially that related to the processes of aging, will bring 
important scientific information. You should play a major role in obtain- 
ing much of that information. 

Of course, one must stress the fact that the primary function of the 
routine laboratory is service to the sick. This function must never be 
interfered with. However, there should be time for research, too. The 
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relationship between routine laboratory service and the investigatiy others. I 


work is well illustrated by the following quotation from the Worljfeducatio 


Health Organization’s Second Report of the Expert Committee 
Health Laboratory Methods, devoted to hospital laboratory seryjeg 
throughout the world. Dr. George Zur Williams, Chief Pathologist » 
the N.I.H. Clinical Center, is Chairman of this Expert Committee. Th 
report said: 

“There is another group of countries in which entirely differen 
needs exist. Here hospital laboratories and central and state publi 
health services are well developed but their efficient application 4 
problems of the community at large is hampered by the absence 9 
effective voluntary cooperation or integration. This situation require: 
intensified education and orientation of the medical student and young 
physician in resident training with regard to public health problems 
epidemiological techniques and industrial and preventive medicine 
Pathologists must learn the importance of public health application ¢ 
their knowledge and methods. 

“Areas of public health effort in which the cooperation of the hos 
pital laboratory will become increasingly important are chemic 
analyses related to patients exposed to industrial toxic hazards, wat 
and air pollution, and nutritional epidemiology with reference to th 
study of geriatric conditions (atherosclerosis, etc.). Studies in cance 
must be included. In the future, other equally important ways if 
which the hospital laboratory can contribute to the public healt 
effort will surely emerge. 

“In considering the need for collaboration, it must be mention 
that to obtain the most effective integration in the interests of humas 
communities, and to protect the medical and scientific integrity of th 
control of public health activities, medical personnel must be free from 
political and other external influences and control, and must be ap 
pointed and assessed solely on the basis of their professional and per. 
sonal qualifications. 


“Furthermore, the pathologists directing hospital laboratories must 
not permit their interest in public health problems to interfere with 
their services to the sick, or vice versa.” 


There is still one public health problem we have not discussed today 
This is another problem where our interests—yours, in Medical Tech 
nology, and mine in the pharmaceutical industry—have been mutual fo 
many years. That problem is that of finding enough young people t 
work in our laboratories and in our health sciences. There is a form o 
research, different from that we have discussed so far, which I hope] 
many of you are conducting daily. This research is in study of educa 
tional methods, designed to capture the interest, to motivate, and to 
inspire young people to join your profession. The methods that yo 
have developed can be of value to our science teachers in secondary 
schools and in universities in presenting a representative sample of 
health science to their students in an exciting fashion. Papers on what 
you have accomplished would be valuable to the Journal of High Schoo 
Science Teachers, to the Journal of Chemical Education, and many 
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Ratiye thers. 1 hope that all of you will work seriously at this research and 


ducation job. 


Open: Technologist—ASCP Registered 
nical Chemist—185 bed general hospital, ex- 
nding to 280 beds—65 miles from Atlanta— 
1 time Pathologist—Active Chemistry De- 


micagertment—Low cost hospitalization—Social Se- 
ity—two weeks vacation—beginning salary 
Wat 0 per month with merit raises each six 


mnths up to $550 per month—40 hour week— 
ra compensation for Sundays or night work. 
ply Evelyn Stephenson, M.D., Pathologist, 


anc yd Hospital, Rome, Georgia, 
VS 
ealtt 


ion Open: Technologist—Chief—ASCP Regis- 
ed—general laboratory experience—185 bed 
tive general hospital—expanding to 280 beds 
miles from Atlanta—Full time Pathologist— 
w Laboratory—Beginning salary $550 per 
mth—Merit raises each six months up to $660 
r month—Extra compensation for nights or 
ndays. Low cost hospitalization—Social Se- 
werity—and two weeks vacation. Apply: Evelyn 
phenson, Pathologist, Floyd Hospital, Rome, 


Technologists: Trained Medical Tech- 
logists, ASCP certified or eligible. Full time 
thologist director of department. 340-bed hos- 
al and clinic. Starting rate: $325 (eligible). 
withes? (ASCP). Apply Personnel Dept., Robert 
cker Hospital-Guthrie Clinic, Sayre, Penn- 


‘ech I Technologist, ASCP or eligible, 450 bed 
CCi@spital, suburban area 20 minutes from Chi- 
go's Loop via “L’’. Salary excellent, com- 
nsurate with qualifications, 40 hour week. 
ntact: West Suburban Hospital Laboratory, 
8 North Austin Blvd., Oak Park, Illinois. 


1Ope 


uca-@P Registered Medical Technologist—Female. 
| lary $377 mo. for 40 hour week. Merit in- 
1 tofkeases to $410 mo. Work in Chicago's out- 
Vou —y 300-bed modern teaching hospital, 
J cated on Northwestern University lake-front 
lary™pus. $3,000,000 expansion program. Modern, 

“Mtractively furnished apartments for single or 
> Ol@arried. Excellent employee benefits including 
shat weeks paid vacation, 18 days paid sick leave 
‘idling a 60% tuition reduction on courses at 
University. Apply Personnel Re- 
tions Dept., Passavant Memorial Hospital, 303 
any “§uperior, Chicago 11 Illinois. 


In his introductory talk, Mr. Cohen quoted Harriet Boyd when he 
id; “No person is truly educated until they begin to inquire them- 
elves and begin research in their field.” This applies to you, and you 
vill be fulfilling your mission more fully if you do research. In addition, 
‘ou should be one more part of the job of an educated person. That is, 
‘ou should educate others to enter medical technology and research, 
Bod then—you should teach them to be good medical technologists when 
hey decide to join you in your profession. 


MEDICAL TECHNOLOGISTS WANTED 


Male or Female Help Wanted: Medical Technolo- 
gist—Qualified (ASCP or eligible) for full time 
work in modern hospital laboratory. Excellent 
pay—no night or week-end calls. For appoint- 
ment call Dr. R. Greene, Ingalls Memorial Hos- 
pital, Harvey, Illinois, EDison 3-2300. 


Wanted: Female Technologist, ASCP certified or 
eligible—154 bed general hospital, excellent 
starting salary, good personnel polices, full 
maintenance available. Apply personnel office, 
Columbia Memorial Hospital, Hudson, N. Y. 


Wanted—Technologist (ASCP or eligible). Ex- 
panding from 200 to 275 beds. New air condi- 
tioned laboratory opening this year. Four weeks 
paid vacation, 7 paid holdays. Blue Cross-Blue 
Shield paid after six months. Basic 40 hour, 
5 day week. Night technician. Attendance at 
meetings, etc. encouraged and financed. At- 
tractive city with junior college in center of 
year round vacation area close to Tanglewood 
and other music festivals. Salary up to $390.00 
per month with prospect of further advance- 
ment. Apply: Dr. W. Beautyman, Pittsfield 
General Hospital, Pittsfield, Mass. 


Wanted: Technologist—Chief, Registered ASCP 
medical technologist for 350 bed general hos- 
pital lecated in resort area south-east. Will 
supervise department directed by a board path- 
ologist, staff includes 14 technicians. Approved 
School of Medical Technology, Salary open— 
commensurate with training and experience. 
Apply Personnel Director, Memorial Mission 
Hospital, Asheville, North Carolina. 


Medical Technologists: Four openings for ASCP 
registered technologists available immediately 
in Central Florida area, one chief and three 
staff technologists. Salaries depend on qualifi- 
cations. Will be working with a group of four 
Pathologists serving several community hos- 
pitals. Write: Dr. C, C. Carleton, 280 New Eng- 
land Blidg., Winter Park, Florida. 


Continued Page 404 
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CLINICAL BRIEFS FOR MODERN PRACTICE 
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URISTIX" 


for proteinuria and glycosuria 
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for ketonuria 


PHENISTIX™ 


for phenylketonuria 


standardized color scales...consistent results 

day after day, test after test 

optimal sensitivity ...detect clinically significant levels 
timesaving ...no filtration or centrifuging 

of turbid urines; results in seconds 

economical...no extra equipment; up to 3 tests per “dip” 
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THREE 
OUTSTANDING 
ADVANTAGES 


‘GREATER ACCURACY 
* MORE EASILY READ END-POINT 
SENSITIVITY 


greater accuracy for more precise clinical control. 
| ACUPLASTIN measures the combined activity of 
prothrombin and proconvertin, an important consideration 
anticoagulant therapy. 
B Acuplastin ~ more easily read end-point —The granular pattern of the 
formation of fibrin with ACUPLASTIN’ permits the tech- 
Neegist to observe the formation of a distinct and definite 
end-point. 
-sensitivity—ACUPLASTIN detects, and ¢an reproduce 
small but significant variations in plasma samples. 


a THROMBOPLASTIN 
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for quick, simple and reliable 
prothrombin time determination 


use, rigidly controlled and 
standardized solution. Newly improved and added 
manufacturing controls offer maximum accuracy — 

ensure consistently standard, reproducible results. 
So simple to use it’s recommended for bedside use.! 
Exceptionally stable,2 SOLU-PLASTIN retains its full ac- 
tivity at 4-6° C. Extremely economical, as only the exact 

a amount of material needed is withdrawn. 

ses and Supplied: Packages containing one 10 ml. bottle of SoLu-PLastin 
* solution and one 10 ml. bottle of 0.0125 M. calcium chloride solu- 
un ique tion (sufficient for 100 determinations). 


ready 


to use | Solu-tr ol ...for superior control 


plasma, Schieffeli 
"The specific ‘contest for SOLU-PLASTIN, SOLU-TROL is 
conveniently pre-packaged in special prothrombin- 
determination tubes. No waste of plasma or time as the 
tube is placed directly in the water bath after diluent 
is added. 

Gives unvaryingly constant normal control curves. 
Special diluent is supplied to assure fixed pH and iden- 
tical physico-chemical conditions for each test. And 
SOLU-TROL is stable — even after reconstitution. 


Supplied: Packages containing 10 tubes of 0.5 ml. Sotu-Trot and 
2 tubes of 3 ml. diluent. 


Samples and literature available on request. 


Ret 1. Shoshk ,and Grunwald, E.: J. Lab. & Clin. Med. 53:617, 
1959. 2. Olwin, J.: Sad Macy Found. 5:61, 1952. 
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Laboratories Division, New York 3 
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NEW KINDS OF PYREX*® TUBES FOR CULTURE WC 


New No. 9832 Pyrex culture tube 
inakes sight viewing or photographing 
tube contents no problem. Two optically 
flat windows take care of distortion. 

No. 9833 is the same as above but 
furnished with plastic screw cap. No. 
9830 is a single-window tube without 
cap; No. 9831 is a single-window tube 
with screw cap. 

There are other tubes, too, both stand- 
ard and special. One is a CORNING 
tube, designed for work with alkalies. 
The other, a Low Actinic tube, protects 
light-sensitive materials. 


PYRE X° taboratory ware... the tested tool of modern re 


All Pyrex culture tubes are of No. 
7740 glass, a balanced glass to give 
top thermal, mechanical and chemical 
strength. 

There are eight different tubes in 
more than three dozen sizes—the world’s 
widest line. Your lab dealer can fill 
your order. Check the quantity discount. 
Up to 23.5%. 


9011 Crystal St., Corning, N. Y, 
CORNING MEANS RESEARCH 
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new era in antibody detection... 


Q. What is HEMANTIGEN? 


A. Specially selected human red cells which detect Rh, plus 
the other “new” irregular antibodies in one simple test. 


Tested known positive for: C, D, E, V,c,e, K, k, Kp", Fy’, Fy", Js, Le’, 
Le, Jk*, M, N, S, s, P, Yt°, U, Vel. 


Q. What are the advantages of HEMANTIGEN? 


q A. Clinically proven to provide greater safety. WEMANTIGEN 


Reewe 


1. Transfusion service. 
Detects “sensitized” patients before transfusion. 
Detects irregular antibodies in donors. 


2. Obstetrical service. 
Detects “sensitized” mothers. 


HOW-TO-ORDER: 
EMANTIGEN, vial, 5 cc........... $ 9.50 Kmickarnbocicasy 
EMANTIGEN, Vial, 15 cc.......... 12.50 LABORATORIE 
ON STANDING ORDER 


Shipped every two weeks): Scc....$ 7.50 300 West 43rd Str¢ 


= IScc.... 9.50 New York 36, N. 
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AN AMES CLINIQUICK 


TECHNICAL BRIEFS FOR THE CLINICAL LABORATGS. 


in routine urinalysis, what is 
the importance of protein, sugar 
and pH determinations? 


Proteinuria is characteristically present in renal disease! and the 
best single indicator of renal abnormality.? 


A test for urine-sugar is the chief means of detecting diabetes and 
an important measure in its management.* 


Determination of pH is of utmost utility in the presence of urinary 
infection* and a valuable aid in the recognition and identification 
of urinary crystals.5 


(1) Ham, T. H.: A Syllabus of Laboratory Examinations in Clinical Diagnosis, 
Cambridge, Harvard, 1950, p. 249. (2) Lippman, R. W.: Urine and the Urinary 
Sediment, ed. 2, Springfield, Ill., Thomas, 1957, p. 8. (3) Duncan, G. G.: 
Diabetes Mellitus, Principles and Treatment, Philadelphia, Saunders, 1951, 
pp. 65, 66, 78. (4) Williamson, P.: Practical Use of the Office Laboratory and 
X-ray, St. Louis, Mosby, 1957, p. 41. (5) Todd, J. C.; Sanford, A. H., and ty 
Wells, B. B.: Clinical Diagnosis by Laboratory Methods, ed. 12, Philadelphia, = 
Saunders, 1953, p. 114. 


NOW. .. 3 “routine’’ determinations with I test 


COMBISTI 


BRAND Reagent 


makes urinalysis easier — 


Just “dip-and-read”— 
¢ PROTEIN in milligrams per 100 ml. or by the “plus” system 
« GLUCOSE as negative, or positive in terms of less than 
cent, or more than 12 per cent 
¢ PH values ranging from 5 to 9 
3 standardized color charts—reproducible results in test aft 
AMES eliminates O.N.S. reports—only drops of urine needed 
timesaving and economical—no equipment, reagents or heat CO: 
completely disposable—no “clean-up” after 
1 dip... 10 seconds...3 test results! 
supplied: COMBISTIX Reagent Strips — Bottle of 125 
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Eleven Lederle antigens... produced to definitive 
quality specifications. For use in either (1) rapid 
quantitative slide test screening or (2) confirmatory 
tube-test identification. 

Brucella Abortus Antigen 

Proteus OX19 Antigen 

Salmonella Group A Antigen (Somatic I, II, XI} 
Salmonella Group B Antigen (Somatic I, IV, V, XI) 
Salmonella Group C Antigen (C,, C:) (Somatic VI, 
VII, VIID) 

Salmonella Group D Antigen (Somatic IX, XI} 
(Typhoid O) 

Salmonella Group E Antigen (E:, E:, Es) (Somatic 
III, X, XV) 

Paratyphoid A Antigen (Flagellar a) 

Paratyphoid B Antigen (Flagellar b) 
Paratyphoid C Antigen (Flagellar c, 1, 5) 
Typhoid H Antigen (Flagellar d) 

LEDERLE—A WIDE RANGE OF DIAGNOSTIC 
ANTIGENS... MEDIA... SERUMS... EXTRACTS 
...FOR LABORATORY AND CLINIC 


For further information, contact the Lederle Represent 
ative through your hospital pharmacy or write: 


LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY, Pearl River, New York @@QaaD 
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Here are the advantages: 
DURABILITY—heavy uniform wails: heavy beaded 
finish: superior chemical and thermal shock 
resestance. 


COMPLETENESS — 
ties from 100 to 12 yo Pan 
ANGEABILITY— through standard t 
joints; ball and socket joints: short ong 
which take standard stopper sizes 
INTERWORKABILITY—Atiention Giassh owers 
con bo present nad ¢ 

.. . coefficient of expansion is the same 
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KIMBLE LABORATORY GLASSWARE 
an() PRODUCT 


wide range of shapes: capac 


with other Kirnbte 


ANOTHER EXAMPLE OF THE 
EXPANDING KIMBLE LINE... 


Please send me my FREE copy of Catalog 


Supptement 
Owens-ILLINoIS 


GENERAL OFFICES + TOLEDO 1, OHIO 
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NATIONAL’ BIOLOGICAL STAINS 
for 


FLUORESCENCE 
MICROSCOPY 


Already showing considerable promise in expediting 
precise diagnoses, the use of fluorescence microscopy 
should grow as a wider spectrum of fluorescent bio. 
logical stains becomes available and new techniques 
for their effective use are developed. 


Recognizing the growing importance of these diag. 


nostic aids, National can supply through nearby@ 


medical supplyhouse stocks: 


#408 National ACRIDINE ORANGE 


as well as these fluorescent 
National Biological Stains 


#545 FLUORESCEIN — FREE ACID #544 FLUORESCEIN SODIUM U.S.P. 


#661 RHODAMINE B 


#702 RHODAMINE B Base #1748 ACID RHODAMIN B | 


And to assist you in specifying stains, indicators and reagents— 


We will be pleased to send you a copy of our current 
48-page catalog giving code numbers, packaging and 
prices on our comprehensive line of Laboratory Reagents; 
Biological Stains and Reagents; Commission Certified Bt 


ological Stains; Staining Solutions and Reagents in Solu § 


tions, 23 well as National Indicators and Oxidation 
Reduction Indicators. This book also contains a Hydro 
gen-Ion Indicator Chart and other useful information. 


Biological Stains Department 
NATIONAL ANILINE DIVISION 


40 RECTOR STREET, NEW YORK 6, N.Y. 
tn Conade: ALLIED CHEMICAL CANADA, LTD., 100 North Queen St., Terente 18 


the world. For 


Distributors tnrevgheut informetion: 
ALLIED CHEMICAL INTERNATIONAL 40 Rector St., New York 6, 
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bocker laboratories offers these striking advantages: « Rapid re , 
. Increased sensitivity # Greater 


made available only by Knickerbocker. 
in all — 


 new...for all Coombs tests plus | 
ng bic for all Cc tan rom Knicker 


| | with split-second 


now! “PRO-TIMES” | — 
accuracy... * 


DAMS ‘TRC 


eat 


(Pat. No. 2,932,718) 


assures reproducible results using standard technics 


In prothrombin time determinations highly test components are within finger tip reach. | 
accurate, reproducible results are essential; The entire test can be performed with the 
with the new Adams Tiirombitron they are technologist seated at the lab table—no 
certain. The sensitive mercury thermostat en- wasted time or motion. 
Viewer for loop method ESIC constant,dry Unit is designed for either accepted standara 
- 37°C(+0.5°)tem- method—"“tilt” or “loop.” A constant light 
peratureofplasma, source and magnifying viewer assure accurate 
thromboplastin, observation. The Adams Thrombitron has no 
and prothrombin moving parts or complex electrical circuits - 
pipettes. The no maintenance problems. Price $225 
Thrombitron elimi- AVAILABLE FROM YOUR DEALER 
nates the need for For further information write to 
water bath. With 


the Thrombitron, Clay A 
all the required dams New York 10, N. Y. 
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ABSTRACTS 


Babson, A. L., Read, P. A., and Phillips, G. EX: 
The importance of the substrate in assays of acid 
phosphatase in serum. Am. J. of Clin. Path. 32:1 
83-87, July 1959. 


A comparison is made between six generally 
used substrates for their relative specificity to 
prostatic and erythrocytic acid phosphatase. Re- 


sults showed that a new substrate, alpha-naphthyl 
phosphate, was twice as specific as beta-glycero- 
phosphate and 40-100 times as specific as all 
other substrates investigated. Acid phosphatase 
assays in serum should be specific for that en- 
zyme arising from cancerous prostatic tissue. 


The substrate alpha-naphthyl phosphate* is spe- 
cific for this enzyme. 


Babson, A. L., and Read, P. A.: A new assay for 
prostatic acid phosphatase in serum. Am. J. Clin. 


Path. 32:1, 88-91, July 1959. 


A new and specific method for the determina- 


tion of prostatic acid phosphatase in serum is 
presented. The method is based on the use of a 
new substrate alpha-naphthyl phosphate which 
measures only prostatic acid phosphatase. The 
method is simple and rapid to perform with a 
minimum of manipulation. In this procedure the 
color developed represents prostatic enzyme ac- 
tivity alone. The reagents for this new method 
are available in convenient and stable form.* 


"Phosphatabs; Acid 


reprints of the original articles are available on request from: 
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New Laboratory Safeguards Eliminate 
Danger from Infectious Aerosols 


Today, all hospitals and public health lab- 
oratories use modern safety measures to 
protect personnel from the dangers inherent in 
the infectious materials with which they work. 

Despite these safeguards, recent surveys 
indicate an all too frequently overlooked 
danger area. Studies show that airborne 
aerosols, resulting from the centrifuging of 
TB sputum and other infectious materials in 
unguarded tubes and bottles, are the cause 
of much of the personnel infection which has 
been detected. 

MAXIMUM SAFETY MEASURES NEEDED 

If laboratory work is to be made completely 
safe for scientist and technician, this ‘‘aerosol 
effect’’ must be eliminated. Procedures which 
utilize maximum safeguards will insure pro- 
tection of personnel. 


250 mi for horizontal head 250 mi for angle head 
BIOLOGICAL WARFARE BY-PRODUCT 


The U. S. Army Biological Warfare Lab., 
Fort Dietrick, Maryland, found that infec- 
tious aerosols had become a serious problem 
in their germ warfare research. The Army 
turned the problem over to International 
Equipment Co. of Boston, Massachusetts, 
long known for their policy of employing 
maximum safety measures in all their equip- 
ment. After considerable research, Inter- 
national developed sealed accessories for 250 
ml cups and bottles. This proved to be the 
answer to the infectious aerosol problem. 
These proven accessories are now commer- 
cially available, and offer complete protection 
against the spread of even the most deadly 
airborne aerosols in the event of tube breakage 
during centrifuging. 


Please Mention Publication 


XVIII 


50 mi sealed shield Trunnion for 50 mi sealed shiek 


NEW 50 ML SEALED SHIELD AVAILABLE 

Recently, International, leader in the fie 
of centrifugation for almost 60 years, ha 
expanded its line of Sealed Accessories } 
adding a new sealed shield for 50 ml tubes» 
a supplement to the original 250 ml siz 
This extends the protection of Sealed Arg 
sories to virtually all International Cent, 
fuges now in use in hospitals and pubj 
laboratories. 

The new 50 ml Sealed Shield now affors 
complete protection from aerosols, to lab 
ratories having International Centrifuges 
capable of swinging its 350 Trunnion Ring 
These include: Clinical, CM, SB, U, Uy 
Size 2, EXD and PR-2 Models. The 
International CS Model recently introduce 
also accommodates both the 50 ml and 2% 
ml Sealed Shields. 


LOW COST PROTECTION 

The 100°; leakproof 50 ml accessory, cor 
plete with gasketed transparent plasti 
screw-on dome and rubber cushion costs onl 
$4.95, yet provides hitherto-unknown pe 
sonnel protection. The 350 Trunnion whid 
swings it costs only $2.10. 

The plastic screw-on dome is complete 
transparent. Any tube breakage which migi 
occur during centrifuging can be easily 4 
tected and proper decontamination 
taken. 

Complete information on the new Seale 
Accessories is available from any Internation 
dealer or by writing the manufacturer direct. 


INTERNATIONAL EQUIPMENT C 


BUILDING NO. 48 
1284 SOLDIERS FIELD ROAD, BOSTON 35, MAS 
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Quantitative! 


“UROGRAPH can give clinically accurate results in approximately 14 
the usual laboratory time. Additional laboratory savings can: also be 
measured in the small amount of laboratory space and required glass- 
ware.” (Appleton, H. b., Mandel, Mary and Sala, A. M. Presented before the Eleventh 
Annual Meet. Am. Assoc. Clin, Chem. Cleveland, Ohio, Aug. 27-28, 1959) 


urea nitrogen chromatography papers 


Urograph 


serum or plasma. 


minimum work Available in packages of 500 tests at $48.00 


maximum accuracy 
and 100 tests at $18.00. 


GENERAL DIAGNOSTICS oweon WARNER-CHILCOTT .. 
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Paragon Reagents * Dependable * Tested * Paramount Quality 


Paragon Standards and Reagents for Clinical Chemistry 


Accurately prepared and standardized in our own laboratories. 


Description No. Quantity 
Acid Digestion Mixture—Paragon (concentrated) 100 cc 
Alkaline Copper Tartrate—Paragon (concentrated) P85 for 1 liter 
Ammonium Sulfate Solution—Paragon (saturated-aqueous) 100 cc 
Benedict Compound Paragon—Qualitative, granules a for 1 gallon 


for 1 liter 
Benedict Compound Paragon—Quantitative, granules 


Paragon Bone Decalcifying Solution 
Benzoic Acid Solution—Paragon (0.25% aqueous) 
Paragon Combined Decolorizer-Counterstain 
Creatinine Standard—Paragon (stock—1 ml. equals 1 
Creatinine Standard—Paragon (working—1 ml. equals mg.) 
Diazo Reagent A—Paragon (0.1% sulfanilic acid) 
Diazo Reagent B—Paragon (0.5% sodium nitrite) 
Ferric Ammonium Sulfate—Paragon (ferric alum powdered) 
Ferric Chloride Solution— Paragon aqueous) 
Glucose Standard—Paragon (stock—1% 
Glucose Standard— Paragon (intermediate—stock—0.2%) 
Glucose Standard—Paragon (1 ml. equals 0.1 mg.).................. 
Glucose Standard—Paragon (1 ml. equals 0.2 mg.) 
Icteric Index Standard—Paragon (0.01% potassium bichromate) 
Nessler Compound—Paragon, granules 
Nitrogen Standard—Paragon (stock—1 ml. equals 1 mg.) 
Nitrogen Standard—Paragon (working—1 ml. equals Oi Se 
Nitrogen Standard—Paragon (working—1 ml. equals 0.05 mg.)....... 
itrogen Standard—Paragon (stock—1 ml. equals 0.2 mg.).. sone 
Nitrogen Standard—Paragon (stock—1 ml. equals 1.5 mg. in O.1N 
sulfuric acid) 
Nitrogen Standard—Paragon (working—1 ml. equals 0.015 mg. in 
0.01N sulfuric acid) 
Nitrogen (stock—1 ml. equals 0.75 mg.)......... P728 
Nitrogen Standard—Paragon (working—1 ml. equals 0.018 ee P729 
Phenolphthalein Solution—Paragon (1% alcoholic) 100 ce 
Phospho-Molybdic Acid Reagent—Paragon (concentrated) - for 1 liter 
Picric Acid Solution—Paragon (especially purified—saturated— 
aqueous) 500 cc 
Seams Potassium Thiocyanate Solution— —Paragon (1 ml. equals 
1 mg. chlorine) 250 cc 
es Potassium Thiocyanate Solution—Paragon (1 ml. equals 
1 mg. sodium chloride 
a — Nitrate Solution—Paragon (1 ml. equals 1 mg. 
Standard Silver Nitrate Solution—Paragon (1 ml. equals 1 mg. 
sodium chloride) 
sodium Alizarin Sulfonate Solution—Paragon (1% aqueous) 
sodium Hydroxide Solution— Paragon (10%) 
sodium Hydroxide Solution—Paragon (0.1N) 
Sodium Tungstate Solution—Paragon (10%) 
Sulfuric Acid—Paragon (2/3N) 
Sulfuric Acid—Paragon (1/12N) 
Toepfer’s Reagent—Paragon (0.5% alcoholic) 
Van den Bergh Standard—Paragon (cobalt sulfate) 


Write for catalogs 957A & 957B fully describing Paragon Staining Solutions, Chem- 
ical Reagents and Solutions and Paragon Tray Drawer Cabinets and accessories. 


All prices F.0.B. New York, N. Y., subject te change without notice. 


Manufactured exclusively by 


PARAGON C. & C. CO., INC., 2540 Belmont Ave., New York 58, New York 


Cable Address: Wijeno, New York 
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BECTON, DICKINSON AND COMPANY 
"RUTHERFORD, NEW JERSEY 
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| Sterile evacuated 
| disposable specimen 
reduces risk” the simplest 
of.cross-infection— most efficient means 
‘anew, factory-sharp needie obt ining — 
a B- product ; PROVEN BY OVER 
2 _ te-useispreciuded.. WEARS’ EXPERIENCE 
evacuated tubes” T SIDE 
\ dpost-use handling eliminated = 
CONVENIENT gitterent sizes and 45 diffe pert. 
teady for immediate use... anticoagulants and preservatives 
ime jallypackaged in handy, color-coded accor sage 
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urine SYSTEM 
TEK 


Another first by Lab-Tek! 


Unique, disposable urine system is unmatched for low cost, 
convenience and accuracy! Each unit is used in multiple 
steps of the laboratory analysis. 


LOW COST—aminimizes unit cost . . . reduce laboratory labor. 


CONVENIENCE—No specimen transfer required. All collecting, 
testing and recording are combined into one compact system. 
Each disposable urine tube carries the specimen from collec- 
tion through all of the testing procedures. 


ACCURACY —The urine tube cap has a convenient record tab 
for patient name and testing data. Error possibility is re- 
moved! Microscopic optical window in the recessed cap per- 
mits convenient micro examination. 


See your Lab-Tek dealer for sample and details or mail coupon. 


Please send samples of the new Lab-Tek Urine System. Dept 11 JTM 


_Title. _  LAB-TEK 

PLASTICS CO. 
Burlington 
Address Westmont, Ill. 
City. 


{ ) Have representative call 
MANUFACTURERS OF TISSUE-TEX @ CYTO-KITS @ CYTO-MAILERS 
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© POSITIVE 
Neme 
4 
WITHOUT TRANSFER 
. 
: © SPECIFIC 
Are 
< 
© SPOT TESTING 
© DISPOSABLE 


ti + v4 coated with any of the various antibodies of 
fi [- on- the Rh system. Particularly useful im 
De testing. Helpful in the study 

Globulin Serum (Geat) ' of certain other antibodies, such as 

anti-K or anti-fy. 

and peeled to obtain a reagent ef maximem 

eactivity fer beth gamma and 
non-gamma antibodies. 


which is not gamma globulin. Helptul in the 
study of antibodies eccurring in ABO 


Each of the three serums is available 
in 2 cc dropper vials at $5.50 
per vial and 5 cc dropper vials at 
$11.00 per vial x 
gt , Use of the two selective serums fone specific for 
gamma globulin and the other for non-gamma globulin) 


is especially helpful in the study of sensitization 
involving more than one antibody and in which beth gamma 


LABORATORIES 
4501 Colorado Bivd., Los Angeles 39, Calif./ Branch office : 160 Lockwood Ave., Yonkers, N.Y. 
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NEW from Harleco! 
LiQuiID SERUM CONTRO, 


Completely stable, liquid 
Control of 17 known values®* ig 
the same concentrations 
hormal or abnormal blood 
serum. No reconstitution 
essary. Use Harleco Control 
exactly as fresh serum. Gs 
checks the accuracy of reag- 
ents, technic and me 
throughout an entire procedure, 
Harleco Serum Control ig 
able with abnorma/ as well ag 


norma! values. 


Write for CONTROL Literature 


CONTRO 


TOTAL PROTEIN 
ALBUMIN 


GLOBULIN 
ala ratio 


GLUCOSE 

NON -PROTEIN Wi 
BLOOD UREA WIT 
CREATININE 
(as 
PHOSPHORUS™ 
TOTAL 
sooium 
POTASSIUM 
MAGNESIUM 
SERUM IRON 
TRANS AMINASE SGOT 
TRANSAMINASE SGPT 


HARLECO Serum Controil—Normail V 
Package of six 3.5 mi. vials 
specify Item No. 64098........... $9.00 
RUM CONTROL— her additi 
Harleco service in the clinical field. Package of six 3.5 mi. vials 
specify No. 64099..........- $9.0 


Harleco  frroducts ave avactalle of your frreferred. sufifily house 


HARTMAN-LEDDON COMPANY 
HARLECO 60TH & WOODLAND AVENUE * PHILADELPHIA 43, PENNSYLVANIA 
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ily the Coleman Flame Photometer measures 


AL 


ium, Potassium and Calcium directly in serum 


pse in clinical laboratories throughoutthe world Direct reading in milliequivalents per liter. 
established the unquestioned superiority of the No calibration curves, tables or calculations. 


eman Flame Photometer in this field. . . un- Mi ling. Na and K need only 0.02 ml of 


hed in stope, precision or convenience. These serum for simultaneous analysis; Ca only 0.1 ml. 
rating features tell you why... 


SE scot 
‘SE 


iV 
Readings in 15 seconds... Stable, reproducible 
9.00 ires no serum pre-treatment. Both pre- . . no waiting for meter 
$ on and speed are increased because samples 
ai vee 2° “preparation.” Even for the determination For complete information ask for Bulletin EB-242A. 


alcium, serum need only be diluted.* Ad- scp for reprint: Method for (Serum) Micro 
ons of Lithium or other foreign reagents are Ca/cium. Parker, Donna M., Am. J. Med. Tech., 
ecessary when you use a Coleman. 26: 1, January 1960. 


Onder and ane the mailry of any scionce 


COLEMAN INSTRUMENTS, INC., MAYWOOD, ILLINOIS 
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It’s pure rabbit brain! And there’s no 
reconstitution, no initial activation, io 
waste with Dade Activated Thrombo- 
plastin. It’s liquid and stable indefinitely. 
Excellent for use in the Quick one-stage 
prothrombin procedure, this reliable 
reagent provides a sharp, clearly reproduci- 
ble end point. For your convenience, Dade 
Thromboplastin is packaged with ready- 
to-use 0.02M calcium chloride. They may 


new Activated, Liquid Thromboplastin 


for a sharp, reproducible end point 


be used separately or combined and int 
duced as a single reagent. 


No. 52226A—Dade Activated Thromboplastin, 
3-ml vials and 1 vial of calcium chloride suffici 
for 60 tests. 


No. 522268—Dade Activated Thromboplastin, se 
3-ml vials and 1 vial of calcium chloride suffic 
for 200 tests...... 


Ask your S/P Representative about the new Dade coagulation brochure or write... 


scientific products 


DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION 
GENERAL OFFICES: 1210 LEON PLACE, EVANSTON, ILLINOIS 

Regional Offices: Atlanta - Boston - 

Los Angeles - Miami - Minneapolis - 


Export Department—Flushing 58, L. I., New York. in Canada: Canadian Laboratory Supplies Limited. 
In Mexico: Hoffmann-Pinther & Bosworth, S. A, 


Chicago - Columbus - Dallas - Kansas City 
New York - San Francisco - Washington 
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; For photomicrography 

the 4 a : and simultaneous obser- 
vation, binocular photo 
tube “FS” is available 


laboratory 


Model S 48/76 
+++ $874.00 


The Leitz Labolux IIIa is a new laboratory microscope with built-in illumination and the famous 
Labolux ball-bearing focusing control, which combines both coarse and fine focusing in a single 
knob. Available with a wide variety of accessories, the Labolux IIla is recommended for all routine 
laboratory work and, in addition, can be equipped to fulfill the most exacting research. 

A variety of interchangeable tubes is available: monocular, binocular or trinocular (binocular 
viewing plus photo tube for photomicrography). Tubes can be rotated 360° so that the Labolux IIIa 
may be faced away from the observer, for increased accessibility to all controls and to the object 
stage, and to make “conference-viewing” by two consultants more convenient. 

Among the condensers available are the Abbe type, the Berek 2-diaphragm condenser, and condensers 
for phase contrast and dark field observations. The Labolux IIla is readily adapted to fluorescence 
microscopy by addition of the Leitz fluorescence accessories. The large stand, in a new contemporary 


‘Bdesign, is constructed for a lifetime of use with fatigue-free operation and precision performance. 


All controls, including the knobs for the mechanical stage, are in a low convenient position. High- 
power objectives have spring-loaded mounts for prevention of damage to lenses and slides. 


LABOLUX Illa, Model S 25/95 


* inclined binocular tube S with knurled knob to adjust for proper interpupillary distance e built-in 
mechanical stage #25 e two-lens condenser #95 substage unit with rack and pinion focusing accepts 
sleeve-type condensers @ quadruple nosepiece with achromats 3.5X, 10X, 45X and 100X oil immersion, 
the last two having spring-loaded mounts ¢ paired 10X wide-field eyepieces ¢ horizontal carrying case 
* 3-step transformer, 6 V., 2.5 Amp. 


For Literature and/or personal demonstration in your laboratory, write: AT-11 


E. LEITZ, INC., 468 PARK AVENUE SOUTH, NEW YORK 16, N. Y. 
Distributors of the wortid-famous products of 
Ernst Leitz G.m.b.H..Wetziar, Germany-—Ernst Leitz Canada Ltd 
LEICA CAMERAS - PROJECTORS -LENSES . MICROSCOPES : BINOCULARS 
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“SCIENTIFIC CHEMICAL 


chentific {hemical 


NEW pre-formulated set 
for rapid, accurate determination 
of Blood Urea Nitrogen 


B.UN sta: 


This new scientific Chemical product 
offers distinct advantages: 


* Stable reagents 
* No boiling, no noxious fumes 
* Based on urease substrate method 


* 20-minute 9 period at room 
temperature...more rapid total deter- 
mination 


¢ Extremely accurate...saves costly time 
...less total cost than other methods 


B.U.N.stat includes: 
Standard 
Reagents for preparing protein-free filtrate 
Special Nessiers reagent 
Individual tubes for enzyme incubation 


Order B.U.N.stat from your dealer or use coupon below. 


Send for descriptive catalog of Scientific Chernical 
reagent test sets. 


Scientific Chemical Company 
1600 North Bonnie Beach Place 
Los Angeles 63, California 


Please send (check items desired): 


Item 
20 test B.U.N.stat @ $7.50 each............... 


Laboratory 


City Zone State 


Preferred Laboratory Supply Dealer 


Check enclosed [) Billme 2D 
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re 
of measuring, mixing and checking formulas cay 
Reduce hougs tominutes 
Serum and Urine Amylase determination 
CALstat 
Colorimetric determination of SGO and SGP 
— Heparin solution for use as a blood anticoagua 
Lipase determination in 3 hours 
Rapid determination of Serum Glucose 
CHOLES‘ 
HEMOstat 
Reliable Hemoglobin determinations 
Versene (EDTA) solution for useas a blood versa 
All listed reagents supplied in 


New Bertrand Lens Built-in Bertrand les 
is now supplied as standard on all binoc 
lar and trinocular Phasestars to provi 
new convenience. You slide lens in 

sition in eyepiece tube and raise 
ower to focus quickly on diffraction pla 
at back aperture-of objective. 


e 9 Bodies Yo 
choice of interchangeable, rotataLle, mo 
ocular, binocular or trinocular . bodie 
Simply loosen thumb screw to rotate (fu 
360°) or interchange. Special incling 
monocular body with vertical phot 
graphic tube also available. 


Interchangeable Stages You loosen si 
gle set screw to m ™ove and interchang 
stages... your choice ~f graduated or u 
graduated mechanical or MICRO GLID 
stages. 
e AO Spencer Phasestar is the most versatile phase you select the microscope and equipment you need ¢o 
oscope ever developed. Beginning with a basic do the job. There's no obligation, of course. 
estar stand, you can select from a wide choice 
interchangeable bodies, stages, optics and phase AO SPENCER PHASE ACCESSORIES FOR PLATELET COUNTS 
Bessories to make up the specific model that meets The use of phase contrast 
pr exact needs...all in all, more than 50 possible for blood platelet counts Specimen Plane 
mbinations or models to choose from. And whatever __is increasing in acceptance 3mm 
e model you choose, you're assured of superior AO and application. The a 
encer quality p/us matchless convenience, comfort longer working distance 7 
K versatility. required with the phase 
BOften particular phase applications require specific hemacytometer can be 
ipment and phase contrast objectives, Before you obtained with special AO 
ct oy Oy microscope and accessories consult Spencer long working distance accessories that provide 
tt AO Sales Representative. He's qualified to help up to 7mm working distance in air or 104mm in glass. 


Dept. M 223 


. © 1 would like to review a specific phase microscopy probl4 
merican l Please have AO Sales Representative call. 
© Please send copy of Phasestar Brochure. 
Compan 
Address 
INSTRUMENT DIVISION, BUFFALO 15, NEW YORK City. 


res wiry AO Phasestar offers you mor | 
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ONLY AUTOMATION CAN INSURE THE ACCURACY 


T THESE REAGENTS. UNI-TECH STABLE DRY REAGENTS AR 


DESI-PAK BY UNI-TECH 2 


Consistent perfection isn’t humanly possible. That's why 
Uni-Tech assigned a hand-picked team of engineers and chemists 
to create an automation system specifically for weighing, 

mixing and packing Desi-Pak Stable Dry Reagents. 


With the element of human error virtually eliminated, 

you can now use the freshest, most accurate, unconditionally 
guaranteed reagents that contemporary manufacturing 
technology can produce. 


Your dealer will gladly supply you with complete information. 


ANOTHER PRODUCT OF TECHNICAL UNIFORMITY 


-TE CH Chemical Manufacturing Co. 
14725 Arminta St., Panorama City, Calif. 


q q 
‘| 
Se WEIGHED, MIXED AND PACKED EXCLUSIVELY BY AUTOMATION 
—_ 


th the 1s)\(50)3C6@ Prothrombin Recorder 


ELIMINATES OBSERVER JUDGMENT 
SHARP, ACCURATE END POINTS 
PERMANENT RECORD 
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Now, any laboratory technician can run prothrombin times 
and obtain accurate, reliable results. The EMDECO a: 
10 Prothrombin Recorder closely duplicates standard laboratory ae 
procedure yet eliminates observer judgment and technique se 
variations. In operation, plasma and reagent are mixed % 
mechanically. Readings taken each second across a set F 
= of electrodes appear as sharp peaks on the strip chart. q 
- The first formation of fibrin gel permits a current flow in the i 
electrodes which returns the recorder to a straight-line 7 
trace. The number of peaks on the chart provide a permanent 3 
record of the prothrombin time. For complete information a 
write for Bulletin PR-1. 
ECTRO-MECHANICAL DEVELOPMENT CO. 
2337 Bissonnet e Houston 5, Texas ; 
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PROBLEMS IN 
PHOTOSYNTHESIS 
By W. Bladergroen, /r., 
Sandoz, Ltd., Basle, 
Switzerland 

Thorough coverage of such 
subjects as excitation of mole- 
cules; free radicals, semi-con- 
duction, energy transfer and 
electron spin resonance; ma- 
nometry and optical measure- 
ments; quantum requirement; 
photosynthesis and _ respira- 
tion; water photolysis; photo- 
synthetic phosphorylations; 
experiments with tsotopes; for- 
mation of intermediate prod- 
ucts; the role of glutamic 
acid; and the photolyte. Four 
hundred references assist the 
reader who wishes to make 
a detailed study of the many 
aspects of photosynthesis 
treated. Amply illustrated. 
Pub. Sept. ’60, 212 pp. (6% x 
9%), 87 il., 24 tables (Amer. 
Lec. Biochemistry and Bio- 
physics), $10.50. 


MATHEMATICAL PRINCIPLES 
OF BIOLOGY AND THEIR 
APPLICATIONS 


By Nicolas Rashevsky, 

Univ. Chicago 
Some basic notions of theory 
of sets and of topology are 
explained in a very elemen- 
tary manner. The first sec- 
tion discusses physicomathe- 
matical models of some bio- 
logical phenomena, It is shown 
how such models enable one 
to describe correctly quantita- 
tively such phenomena as cell 
respiration, cell polarity, ef- 
fects of cell size on biochemi- 
cal reaction rates, excitation 
and inhibition in the central 
nervous system, color vision, 
ete. The second and third 
parts deal with attempts to 
formulate general mathemati- 
cal principles in biology. Pub. 
Jan. ’61, (Amer. Lec. Living 
Chemistry). 


SECTION CUTTING IN 
MICROSCOPY 

By H. F. Steedman 
This book is for the micro- 
tomist. Based on thirty years 
of practice, teaching and re- 
search in microtomy, it pro- 
vides all the information 
which workers in this field 
are likely to require, includ- 
ing details of infiltration 
media, section cutting tech- 
niques, microtome knife sharp- 
ening, the production of 
broken-glass knives, adhesion 
of sections, and many other 
points of both theoretical and 
practical interest. Pub. Jan. 
"G1, 200 pp., 95 il, 


HEMOGLOBIN AND ITS 
ABNORMALITIES 


By Vernon M. Ingram, 
Massachusetts Institute of 
Technology 
The combination of the tech- 
niques of chemistry, physical 
chemistry, and x-ray crystal- 
lography gives amazing in- 
sight into the structure and 
function of hemoglobin. The 
author deals first with the 
structure and function of 
normal human hemoglobin 
and secondly with abnormal 
variants and the basis of 
their inheritance. Particular 
mention is made of recent 
developments in technique— 
“fingerprinting,” stepwise de- 
gradation of peptides and pro- 
teins, ionophoresis of peptides, 
ion-exchange 
quantitative amino acid anal- 
ysis, and electrophoresis in 
solution, in starch and on 
paper. Pub. Jan. 61, 176 pp., 
il. (Amer, Lec. Living 
Chemistry), 


NEW 
BOOKS 


of special interest 
to medical 
technologists 


RADIOPAQUE DIAG 
AGENTS 


By Peter K. Knoefel, 

Univ. Louisville 
The author analyzes factors 
which lead to successfy| 
visualization of various parts 
of the body by radiopaque 
diagnostic agents. He presents 
both critical comparative ex. 
amination of compounds ang 
absolute evaluation of diag. 
nostic procedures. Compounds 
in current or recent use are 
listed under their officia) 
names together with synonyms. 
The author discusses the tox- 
icity of the substances indi. 
vidually and tabulates fata) 
doses for experimental apj- 
mals and the chemistry of 
organic compounds of iodine 
developed for this purpose 
Much of the information pre- 
sented here originated in the 
author’s laboratory and is not 
published elsewhere. Pub. De 
60, 160 pp., 24 il., (Amer. Lec. 
Pharmacology). 


THE PRINCIPLES OF 
HUMANE EXPERIMENTAL 
TECHNIQUE 
By W, M. 8. Rassell and 
R. L. Burch, both of 
Univ, College, London 
Much has recently been writ- 
ten on the humane care of 
animals before and after ex- 
periments, but the time now 
seems ripe for a systematic 
application of similar prin- 
ciples to the technique of ez- 
perimentation itself. This book, 
the first of its kind, includes a 
full discussion of three main 
modes of making experiment 
both more humane and more 
efficient. A book to interest 
biologists and animal tech- 
nicians, and those engaged in 
human and veterinary medi- 
cine, in teaching and in the 
pharmaceutical industry. Pub 
Jan. 254 pp., 9 

tables. 


THE GENESIS OF THE MOUSE SKELETON: 
A Laboratory Atlas 
By Zoltan T. Wirtschafter, Univ. Oregon 


Available for the first time—a comprehensive macroscopic 
demonstration of the establishment of ossification centers 
in the mouse. This work will greatly facilitate investiga- 
tions in which a quantitative assay of skeletal differentiation 
and/or growth is needed. Contents: Description of Proce- 
dures; Chronology of Ossification centers; Chronology of 
Sesamoids; Development of the Osseous Skeleton; Develop- 
ment of the Skull and Neck; Development of the Extremi- 
ties; Body Weight Data. Pub. Nov. ’60. 


CHARLES C THOMAS 


PUBLISHER 


301-327 East Lawrence Avenue 


ILLINOIS 
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over 
950 couLteR COUNTER« 


installations! 


Non-optic automatic cell counting and cell 


cultures, bacteria 


The Coulter Counter’s operational 

abilities include: 

@ Sample capacity exceeds 60 counts per hour on a 
production basis. 


@ Thoroughly field tested in leading institutions for 
routine laboratory tests and research. 


@ As little as .02 ml. blood samples for both red and 
white count. 


© Sensitivity extends to particles smaller than 1 micron. 
® Counts in excess of 6,000 individual cells per second! 


@ Each count equivalent in number of cells counted, 
to average of 100 chamber counts . reduces 
sampling error by factor of approximately 10. 


® Unit takes its own precisely metered sample from 
sample beaker to eliminate counting chamber errors. 


@ Oscilloscope display provides immediate information 
on relative cell size and relative cell size distribution. 


© Threshold level control provides means of rapidly 
obtaining complete cell size distribution data. 


® Oscilloscope display provides check of circuit per- 


formance . . . mechanical design is simple—result: 
highest reliability! 


November-December, 1960 


size analyzing provides unprecedented < 
accuracy, speed for counting and 
sizing red cells, white cells, tissue 


Coulter Electronics (16) 

2525 N. Sheffield Ave., Chicago 14, Illinois 

[] Please send complete details describing 
the Coulter Counter. 


(] Please get in touch with me in reference 
to a demonstration in my office or labora- 
tory. 


Name. 
(hospital, school, etc.) 
Address____ 
City 


Phone 


Send in this coupon today! 


COULTER ELECTRONICS 


2525 N. Sheffield Ave. 
Chicago 14, Illinois 
966 Call Collect: 


EAstgate 7-8025 
Trade Mark 
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GIVES YOU 
SUPERIOR 
SERVICE 
BECAUSE... 


You deal with headquarters Order Filling Center 
Facilities housed in 165,000 sq. ft. of space. 
Competent technological staff on call. 
Orders filled promptly from vast warehouse. } 


You draw on large stocks 
Three to six months supplies of the items listed in our catalog—mostly pre. 
packaged—in our stock for immediate shipment. 
Widest assortments of Corning, Kimble and Coors items available fron 
any single source. 


You select from encyclopedic catalog 
With factual, detailed descriptions—standard reference source throughot 
the free world. 


You save time and money 
Extensive pneumatic tube systems and conveyors speed delivery of orden 
More than 93% of orders shipped within two working days. 
Accurate invoices and packing lists. 
Substantial packing keeps breakage to less than 1/20th of 1%. 
One-price policy insures lowest prices to all buyers—advance; quotation 


unnecessary. 

You are assured of satisfaction , 

Stocks carefully selected and continually inspected for quality and pe i 
formance. 


Prompt refund for any item found to be unacceptable for any reason. 


ARTHUR H. THOMAS COMPANY? 


‘More and more laboratories rely on Thomas Laboratory Apparatus and Reagent 
VINE ST. AT 3RD PHILADELPHIA 5, 
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Baron Miinchausen’s 


Till the day he retired. 


oughos 
orden you can see 
what tests prove 
ickerubockarn, 
ULC ° 
TOTALLY SOLUBLE 
Rabbit—plus—Goat COMPLETELY ACTIVE 
The only new Coombs Serum 100% FREE RINSING — 
nd per is better because ; Save time, 
Yes, these pipettes will emerge ' oy : 
alone. ith 
factors—not just Rh. clean . . . no etching . . . no for every ¢ 
NY pecific...permits the technologist to confirm fogging . . . no residue. ing purpose. 
the test by microscope. Your Haemo-Sol solution is ac- Write for FREE 


INo other Coombs serum is as safe for all 
Reagent cross-matching. 
. 5, Pee Jse Rabbit-plus-Goat, made available only by 
NICKERBOCKER Laboratories, 300 West 
3 Street, New York 36. 
nti-Human serum -plus-Goat) 
Dal: 1 vial $15.00 2 or more $12.50 ea. 


Technol 


t 


1s 
-SOL 


tive all week, The cost? As low 
as 7/100 of a cent for each 
pipettel 


MEINECKE & COMPANY, Inc. 


225 Varick St., New York 14 


sample and lit- 
erature TODAY. 


Tales were inspired : 

| tadistinet 3 
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He sniffed Rabbit plus Goat | 
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Cargille’s 


IMMERSION OIL 


Supplied to optical manufacturers, research, 
medical and industrial laboratories and agencies 
of the United States Government. 


COMPLETE RANGE OF VISCOSITIES BY 
BLENDING 3 TYPES 


« Safe for lenses « Low fluorescence 

« Chemically inert « Easily removed 

Controlled optical properties 

TYPE A—150 Centistokes, 1 oz. 75¢ 

TYPE B—1250 Centistokes, 1 oz. 75¢ 

NEW! TYPE VH—24,000 Centistokes 

Used for inverted, horizontal and inclined 
microscopes, 1 oz. $1.00 

TRI-PACKET—1 oz. each of Type A, B & VH 
—$2.30. Request Data Sheet 10-834 


The Cargille 


TSS 


The perfec 

histological specimens. 

able partitions make it 

ble to double or quadruple 
size of the compartments. 
dexing data is recorded on the 
convenient chart on the inside 
lid so that specimens are easily 
accessible at a glance. Each 
file has 100 compartments 


tion write for Data Sheet 
TF 1056. 


R. P. CARGILLE LABORATORIES, INC. 


117 Liberty St., N.Y. 6, N.Y. 


UR 
ORDER TODAY 


18,000 


CHEMICALS FOR 
IMMEDIATE DELIVERY 
FROM STOCK. 
LARGEST VARIETY 
ANYWHERE 


Ask for our new catalogue 


Gnc. 
17 West 60th St. New York 23 NY 


Ploro 7-817! 


From 


Foster D. Sne 


Due to an expansion of the Snell 
colony at Bainbridge, N. Y., we are able te 
Snell-Supplee Multi-Purpose Rats and 
Supplee Vitamin D Deficient Rats to both 
and contract purchasers at prices ranging | 
$0.65 to $1.50 per animal, fob Bainbridge, \ 
with discounts offered for quantity and 
purchases. 

Shipment is made to all parts of the 
nental U. S. and Canada via rail and air 
in exclusive, non-returnable sanitary contai 
Orders are filled within 48 hours of receipt 

Snell-Supplee Rats are extremely docik 
have found wide acceptance for hormon 
vitamin assay, pregnancy testing, skin, oral 
respiratory toxicity studies and chemother 
protein, and anemia studies. 

Sample orders of one dozen Snell 
Rats are available, either sex or mixed, wei 
from 100 to 150 grams at $10.00, plus shi 
costs from Bainbridge, N. Y. As these orden 
samples only, they must be limited to one 
per customer. 


Foster D. Snell, inc. 
29 West 15th Street, 
New York 11, New York @ 


WORCESTER 
BAINBRIDGE , N.Y. 
BALTIMORE 
NEW YORK 


Fs-20 
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ew design improves performanc 
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e, reduces price 


12” x 12", $70... 12” x 24”, $105 q 
(115 oF 230 v) 


faiauia TYPE 2200 HOT PLATES 


offer precision thermostatic control and fast heat-up 4 
over the entire stepless range to 700°F Nar 


rite for literature and name of nearest dealer 
CORPORATION, 514 Huff St., Dubuque, lowa 


emerly Thermo Electric Mfg. Co.) 
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The World's Most Comprehensive 
Medical Abstracting Service 


“| if you are not already familiar with the far-flung medical abstracting 
receim§ services provided exclusively by Excerpta Medica, write today for a free 
‘docik® brochure describing the contents of the twenty-three classified sections 
‘mon? which are being published every month in 1960. 


More than 120,000 abstracts will be supplied by Excerpta Medica this year. 
ellSu® More than 3,000 medical journals in fifty-seven languages will be tapped 
for information. Hundreds of clinical procedures and new viewpoints will 
be presented that have never been available to American physicians and 
research workers. Each section concentrates upon one major medical 
specialty. 

Address your requests to: ; 
EXCERPTA MEDICA FOUNDATION | 
The New York Academy of Medicine Building 


2 East 103 Street 
NEW YORK 29, N. Y. 
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Eberbach Expandable Unit Systey 
Cabinets Hold 500 Slides Fig 


The popular Eberbach Unit System filing 
cabinets holds 500 3” x 1” Slides flat x 
separate compartments. The filing cabing 
are built with flat sides and top to facilitey 
“stacking” as the need for additional filing 
capacity arises. The 25 numbered aluminun 
drawers each hold 20 slides in Separate 
compartments. The durably finished og 
cabinets have a disappearing door an 
No. 2800 measure 8." x 10" x 12” deep. 


Eberbach 


Request bulletin 150-C CORPORATION 
describing all cabinets P.O. Box 1024 Ann Arbor, Michi 


ADVANCED 
FLAME PHOTOMETE 


SODIUM AND POTASSIUM MEASUREMENT? 
FOR CLINICAL AND RESEARCH USE 


@ Compact — only 842” x 7”; no galvanometer; no oxge 
or gas bottles; burns “city” gas. 
@ Simple to Operate — one knob measurement; one die 
tion; no extra lithium step needed. 
@ Repeatable — to within better than one percent; a 
bration accuracy even closer. 
@ Highest Accuracy — high-sensitivity, drift-free phot 
cells; stable, cool flame; internal standard. 
@ Operates in Laboratory Environment — no special om 
needed. 
Write for detailed Data Sheet, @ Simplified Modular Design — low cost; high perfom 
Users list and Prices today. ance; easy maintenance. 


; 40 Kenneth St., Newton Highlands 61, 
INSTRUMENTS. INC. Telephone DEcatur 2-8200 
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MEDICAL TECHNOLOGY TESTS 


A compilation of questions in prepa- 
ration for the registry examination. 


A guide for those who wish to ac- 
quire a more comprehensive knowledge 
of the entire field of medical tech- 
nology. 

Compiled by Sister M. Casilda, MLS., 
(AS.M.T.), of the biology department 
of Ursuline College. 


Text includes 
3000 multiple choice statements 
Bibliography 
Answer key 


Single copy $5.50 


Short discount on bookstore and hos- 
pital purchasing department orders 
only. 


Address communications to: 


Ursuline College Bookstore 
3105 Lexington Road 
Louisville 6, Kentucky 


WATER WONDERLAND 

While a Medical Technologist at 

The University Medical Center 

YOU will enjoy: 

> Life in a University Community. 

> The best in drama, music, “Big 
Ten” spectator sports, recreational 
and activities. 

> Stimulating professional environ- 
ment in a Teaching and Research 
Center. 

> Nearby recreation areas of Michi- 
gan’s “Water Wonderland.” 

> Wide clinical experience available. 


For Information write: 

Mr. Russell W. Reister, 
Personnel Director 
University Hospital, 
Ann Arbor, Mich. 


RECRUITERS 


Have you read the excellent 
suggestions in “GIST” and in 
your national and state publi- 
cations regarding what is avail- 
able for various types of re- 


cruiting programs? 


Do You Know 


© That literature is available 
in the office of the Registry? 


That it is essential you 
specify amounts needed, 
date needed, name of item 
needed? 


That your ASMT National 
Recruitment Chairman has 
specific suggestions to help 
you with your programs? 


That your journal and news- 
letters contain valuable in- 
formation to which you 
should refer often? 


REGISTRY OF MEDICAL 
TECHNOLOGISTS 


of the 
American Society of Clinical 
Pathologists 
P.O. Box 44 
Muncie, Indiana 
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REDI-LANGE 


Order from your supplier today 


LABORATORY REPORT FORMS: Entirely new 
design of snap-out, carbon interleaved, hospital 
laboratory report forms. Gummed originals 
available in pads or snap-out sets in duplicate 
or triplicate. Write for information and samples 
from THe Steck CoMpany, Box 16, Austin 61, 
Texas. 


MICROFILM LABORATORY REPORT SLIPS: 
“Micro-Seal” lab slips can be microfilmed from 
fully visible slips, six at a time, without lifting 
or removing each slip. Write for information 
and samples from THE STECK COMPANY, Box 
16, Austin 61, Texas. 


MALE FROGS for Pregnancy Tests $3.60 doz. 
($3.00 in lots of 24 or more), postage extra. 
Mealworms (food) $3.50 thousand. Pregnancy 
Test Bulletin and Scientific Supply Catalog on 
request. Quivira Specialties Co., 4204 W. 2lst 
St., Topeka, Kansas. 


Registered Medical Technologists (MT-ASCP)— 
434 bed hospital. Hospital laboratory technical 
staff of 20. 40-hour week. Night and week-end 
call currently not required. Training course in 
Medical Technology. Salary graduated accord- 
ing to training and experience. Apply Joseph 
O. Collins, M.D., Director of Laboratories, 
Waterbury Hospital, Waterbury, Conn. 


Medical Technologist, MT (ASCP) or eligible, for 
general 279-bed hospital, located 28 miles from 
New York City. Attractive salary, excellent 
working conditions, good opportunity for ad- 
vancement, Liberal personnel policies. Contact: 
Director of Personnel, The Greenwich Hospital, 
Greenwich, Connecticut. 


: Registered (ASCP) with 5-10 years 
experience. Chief technologist with supervisory 
duties. Starting salary $460-$500 per month if 
qualified. Chicago suburban area. Write Box 
3-59 B. AJIMT. 


Positions Open: ASCP Registered Medical Tech- 
nologists to staff expanding laboratories of large 
Southwestern Clinic and Hospital. New 4-story, 
modern, air-conditioned laboratory building 
with excellent equipment. Laboratories depart- 
mentalized. Salary commensurate with educa- 
tion and experience. Write: Pathologist; Love- 
lace Clinic, 4800 Gibson Blvd., S.E., Albuquerque, 
New Mexico, 


WANTED 


MT (ASCP). 600-bed hos. 
pital. Laboratories fully de 
partmentalized. 42-hour week § 
No night call. Salary open, 


Write to W. G. Brown, M.Dj 
Director of Laboratories, Heal 
mann Hospital, Houston 2% 
Texas. 


Medical Technologists: ASCP registered # 


Medical Technologists: ASCP registered @ 


ble. (Individuals with equivalent expe 
bachelor degree considered also.) FPorg 
tology, Blood Bank, or Bacteriology 
ments of expanding 900-bed hospital loa 
Chicago’s Medical Center. University of@ 
affiliation. Top salary for 40 hour 
days. Employee benefits include free ing 
Blue Cross Insurance after one year, sgt 
accrual, three weeks vacation. Hospital 
apartments available at low rental. Send 
and photo to Personne! Department, 
St. Luke's Hospital, 1753 West Congremy 
way, Chicago 12, Illinois. 


ble, 503 bed general, non-profit, non-deg 
tional hospital. Laboratory semi-depart™ 
ized, air conditioned. Progressive depa 
quality controls; research; individual wa 
couraged. Approved M.T. Training 
of 32, excl. students; 80% MT (ASCP), a 
salary new graduates $346 per month 
increases to $423. 40 hour week; overtiig 
Two weeks paid vacation (first year 
leave; legal holidays, sickness, accidallj 
croup life insurance available. Write @ 
hk. W. Myers, Aultman Hospital 
Canton 16, Ohio. 


Wanted: Medical Technologist (ASCP cert 


eligible), experienced female or male 
bed general hospital fully approved. Eq 
program. Starting salary $490. Write: 
istrator, Lakeland Hospital, Elkhorn, 
sin. 


Medical Technologist ASCP certified or 


156 bed genera! hospital located in a } 
residential suburb along the North & 
Chicago. Modern ranch style homes Wia 
tractively furnished private bedrooms, 
laboratory; full time pathologist. Salam 
cellent. Commensurate with qualificat 
hour week. Contact Personne! Office, H 
Park Hospital, Highland Park, Illinois 


Medical Technologist (ASCP)—Opportunlf 


advancement, Salary is open but no les 
$415.00 per month. Our hospital is fully 
credited and soon to be expanded to 250 
Most modern laboratory equipment. ¥ 
under pathologist. Liberal personnel po 
Contact Personnel Director, Norwegian- 
ican Hospital, 1044 North Francisco A 
Chicago 22, Illinois. 
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of the “path-lab’s” chemistry 


val test-load can be automated 
Ter with the AutoAnalyzer , 
25, 

Run your eye down the list at left. It may \ 
come as a surprise to learn that AutoAnalyzer haga 
moved so far so fast in freeing the laboratory staff . 

from the drudgery and time-loss of routine 

analyses. 


With AutoAnalyzer in your lab the workloa 
seems to melt. Same-day reports (unimpeachably 
accurate) become routine. Savings in time, labo 
materials (no glassware to clean or break) 
approach the unbelievable . . . in a typical 200-be iN 
hospital such savings alone can amortize the 
AutoAnalyzer initial investment in several yeargay 


Ask us to show you complete 
data and detailed methodology* 


Can you afford to wait? 


TECHNICON® 


4 


TECHNICON INSTRUMENTS CORPORATION 
Chauncey - New York 


we Booklet and Abstracts on AutoAnalyzer Methodology sent upon request drop us a pos 
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the ultimate 
in tissue 
processing 


| Lashaw AUTOMATIC 


SHORT 


tissue processor 


U. S. PAT. NO. 2,653,084 


for rapid and versatile fixation, 

dehydration, infiltration, staining 

e@ Proven and worthy of your trust to 

prepare those irreplaceable tissues 

automatically—ready and patiently waiting 

for your attention in the morning. 

Dependability and long life is built-in and 

every part from the rugged frame to the 

precise timer is of the finest quality. 

STAINLESS STEEL beakers, paraffin 

baths, baskets and tissue capsules are supplied 

as standard accessories. 

dependable, space-saving, large 

capacity, versatile, simple to operate 
DELIVERY FROM STOCK AND VERY ATTRACTIVELY PRICED 


MANUFACTURING COMPANY 


7446 Central Avenue 
Detroit 10, Michigan 
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